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Title :^ Automated Hair Isolation and Processing System 



Description 

TECHNICAL HELD 

The technical field of this invention is the hair-care industry. Specifically, the Industry responsible for 
beautificatton of hair on the human head. 

BACKGROUND ART 

This Invention relates to an electro-mechanical system that can automatically Isolate individual head 
hairs and mechanically process them in isolation so as to beautify them. For example, by attaching one or a 
very few hair extensions to one or a very few scalp hairs. 

Conventional attempts to improve the beauty of hair fall generally into two categories, indirect and 
direct. Indirect attempts dc not try to directly change the physical structure of the hair on the head. 

Indirect attempts include liquids applied to the hair such as shampoos, conditioners, and chemical 
treatments. They also include various vitamins and drugs intended to prevent balding or improve the quality 
of hair. The chief problem lA^ith such attempts is that they are greatly dependent on the starting quality of a 
person's hair. They can ntidge the appearance of a person's hair in the right direction, however, they cannot 
arbitrarily give any person the precise type of hair he desires. 

Direct attempts include wigs,toupees, and a form of hair extension known as a hair weave. You may 
visualize a weave as the functional-equivalent of a wig cut up into thin strips several inches long each strip to 
be individually applied to tiie scalp. Such direct attempts can give any person the precise type of hair he 
desires regardless of the t/pe of hair he started out with. A balding person with little or no hair might use such 
products. Likewise, a person whose hair is adequately thick but has an unattractively coarse texture might 
use such products to hide or dilute the appearance of their own natural hair. However, conventional direct 
attempts have many great disadvantages. They generally give the wearer the feeling of wearing a rug on his 
head because they are composed of thousands of hairs held together as a unit. When attaching thousands 
of hairs as a unit, bulky unnatural pieces of backing material must be used to connect them together. 
Although a few practioners around the world make an effort to achieve natural results by attaching ten hair 
extensions or less at a time, such efforts are performed on a small scale manually. Thus, such efforts are 
extremely expensive in time and money and can only be used to cover a very small portion of the head. We 
know of no automated on-head system that can attach hair extensions in this manner. 

Although the embodiment of this invention described in the greatest detail, herein, is for automated 
attachment of hair extensions, a variant of it makes possible highly precise automated haircutting. There are 
automated haircutting devices in the prior art. However, the most similar one we know of is only capable of 
cutting the hair one length! before user interaction is required. This device consists of a relatively 
conventional electric hair irimmer mounted in a bracket that holds said trimmer portion a fixed height over the 
scalp while at the same time supplying a vacuum source above said trimmer portion. The vacuum source both 
holds hairs straight upwan j so that they all get cut at the same length and carries away hair trimmings. The 
problem with this system is that it produces a haircut in which every hair on the head is cut to the same length, 
unlike most professional haircuts which have many lengths, and this length is limited to a maximum far below 
that required for most wornens' hairstyles. My hair-isolation based system will not have these limitations. It can 
cut hairs to different lengths at different positions on the head, as professional hairstylist would by hand. 
Also, it can be used in highly precise application of conventional hair-salon preparations including permanent 
curling formulas, hair rel^cing formulas and colorants. 



DISCLOSURE OF INVENTION 

Automated isolation of one or a very few scalp hairs as a group, opens up many 
hair beautification opportunities that simply are not feasible otherwise. This invention, 
an electro-mechanicai device, automatically isolates individual head hairs and 
mechanically processes them in isolation so as to beautify the hair on a person's head. 

When I speak of processing individual hairs in isolation, I am referring to one of 
several mechanical processes. The first is to isolate single hairs growing from a 
person's scalp and then to bind one or a very few cosmetic hair extension to them. Said 
hair extensions are bound idealy to the sides of scalp hairs in a position near but not 
touching the scalp. Said hair-to-hair binding uses a means that is virtually invisible to 
the eye and imperceptible to the touch. Most preferably, this binding only occurs 
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between a single scalp* hair and one or a very few cosmetic hair extensions. Ideally, the 
binding does not occur between two or more scalp hairs, nor are the hair extensions 
bound directly to the scalp. 

A second way or processing individual hairs in isolation is to reshape their 
cross-sectional shapes or diameters. This reshaping is desirable because the perceived 
aggregate texture of a hairstyle depends both on the cross-sectional shape and diameter 
of each hair. Once individual scalp hairs are isolated in surrounding structures or 
orifices, they can be processed so as to change their cross-sectional shape and diameter 
by being drawn through said surrounding structures. 

Hair isolation £lso makes possible application of coloring agents to groups of one 
or a very few hairs at a time. This is desirable for, at least, two reasons. First, natural 
hair color is made u]) of slighly different colored hair strands. Conventional color- 
application attempts, iiowever, often make the hair appear unnaturally the same color 
all over. Thus, controlled application of colors to specific isolated hairs is a way of 
countering this. Secorid, application of colorants to individual hairs makes possible the 
use of types of colorants that couldn't be applied to all the hair at once. For example, 
opaque colorants functionally equivalent to opaque printing inks couldn't be applied to 
all of the hairs on the head at once. This is because the adhesive binder that is 
necessary to hold the opaque pigments is so sticky that it would stick many hairs 
together if applied to them a consolidated group. However, such pigments might be 
feasibly applied to very limited numbers of hairs in isolation. Additionally, isolated 
application of other coatings used for hair-care can be applied is the manner, such as 
hair permanent curling and waving solutions, hair relaxers, and hair conventional 
hair colorants. 

The central processing mechanism of this system takes on a configuration, in 
many ways, very similar to the front of an electric hair trimmer. This is to say that it 
has a comb-like structure externally resembling that of an electric hair trimmer, and is 
run through the hair in a manner similar to an electric hair trimmer. Like an electric 
hair trimmer, it has open channels, between the tines of its comb-like structure, which 
allow hairs to move between them. Also like an electric hair trimmer, it is composed of 
several layers that can slide relative to each other, and in doing so, narrow the hair 
holding channels in places. In the case of the electric hair trimmer, this channel- 
narrowing results in hairs within said channels being cut. In the case of my 
invention, this channel-narrowing results in individual hairs being isolated and then 
processed in various ways. Although electric hair trimmers are usually composed of 
only two superimposed comb-iike structures sliding relative to each other. My device 
might have twenty or more comb-like layers superimposed on each other, each slightly 
different in structure and functiion from the one below it, some moving other 
remaining stationary. 

BRIEF DESCRIPTION OF DRAWINGS 

The drawings are iabeld in a modular manner such that a series of letters is unique to those figures 
that begin with the same integer. 

BEST MODES OF CARRYING OUT THE INVENTION 

Since this invention is not a mere improvement over a simitar prior art device but ,rather, an entirely new device, I am not going to 
be able reference a similar devicci and merely cite the improvements that constitute my invention. Instead, I am going to pick one emodiment of 
it a recite its physicai structures in great detail. The emodiment I will pick to do this is used for the attachment of one or a very few hair 
extensions to one or a very few h airs growing out of the scalp. 1 will now present an explanation of the physical structures of my invention and 
how they are intended to interact -Amh each other. 

No doubt youVe seen electric hair trimmers. You know the type that barbers buzz mens heads with to give them a crew cut The 
attachment device I will be describing to you is run through the hair in much the same way that such an eletric har trimmer is. if youVe ever 
looked at an electric hair trimmer, you may have noticed that the cutting blades seem to be a hybrid between scissors and a comb. A comb 
because the cutting blades have a fork configuration and between each two fork tines there is a empty channel space where hairs can enter- 
Scissors because the cutting blades are composed of two sharp layers stacked on top of each other that osciallate relative to each other. These 
osciallations nanow the hair channels causing the hairs in them to be cut 

Just as an eiecrtic hair tnmmer has comb-iike channels through which hairs can flow so too does my hair attacher. Just as an 
electric hair trimmer has layers tt*iat oscillate relative to each other so too does by hair attacher. Of course, my hair attacher has many more 
oscillating layers than a hair trimmer does. In fact this embodiment has about twenty layers stacked on top of each other. Each layer is slightly 
different from the one below it. Some layers oscillate back and forth others don't. But generally the layers are based around a tined-comb-iike 
design that has hair channels that allow hairs to fiow through them. 

The most complex an( j challenging part of my invention to understand is this stack of about twenty layers. In genera, 1 call this stack 
the processing circuit stack because it guides hairs through a planned path during the isolation and hair extension attachment processing. 
Depending on the context i may .also call it similar names like the attachment circuit stad<, the attachment stack, the attacher stack, the attacher, 
and the processing stack. In the sase of the first embodiment, I will describe a system whose goal is hair extension attachment, 1 will call this 
stack the attachment circuit staci< because rt guides hairs through a planned path during the process of hair-extension attachment. For short, 1 
may refer to it either as the attachment stack or attachment circuit. 
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In order to better undenrtand the attachment circuit, i encourage you to think of a conventional electric hair trimmer as i descnbe it to 
vou Remember, the attchment circuit is very analogous to the moving metal cutting-combs of an eiectric hair trimmer. 

I will now begin describ ing each levei of the attachment circuit of the first embodiment. The attachment circuit is composed ot many, 
most iikely metai, layers stacked cn top of each other. Each layer has a slightly different purpose, and as such a slightly different cross-sectiona! 
shape from the layer below it. I will start describing the lowest level of the attachment circuit and work my way up. In other words, if the 
attchment circuit stack were a building, I would start at the ground floor and go up one floor at a time. After describing the levels separately in 
their bottom-to-top stacking order, 1 will describe schematically how these layers wori< together, in othenwords. I will tell you when and where 
these layers perform their functions relative one and other. However, thats something \ going to do much later. In the following explanaton, each 
layer's function will be desribed initependently of the others. Dont worry if you dont fully appericate the significance of an isolated layer dunng 
the following explanation. I'll expl£iin how the layers function together later. . . * 

When imagining the attachment circuit moving over tine scalp, assume that the hairs are standing straight up like a crop ot com facing 
an oncoming han^ester. The device that causes these hairs to stand straight up wiil be discussed later. 

Description of the Attachment Circuit Stack's Tnqividual — Paxts 

Thfi Stationa ry Hair Channel Levitts 

Referring to FIG. 1 . we see the lowest level of the attachment circuit stack, shown all by itself from an elevation view. It primarily has 
two functions. One is to sen/e as a protective floor layer for the higher levels in the stack. The other is to serve as a path through which scalp 
hars can move. Referring to FiG. 1 .1 which is a plan top view with only the front portions enlarged, notice tiie tunneling triangular tine fronts A at 
the front of this layer. They gather hairs together m order to bnng tinem to the area where they will be attached. Although the actual attachmerit 
process occurs at higher levels, it occurs directly above the area F. How attachment occurs and where the loose hair extensions that are to be 
attached come from will be discussed later. For now, just realize that once attached, each hair is forced to the right, along arrow B, such tt^t it 
makes it past the comer and then it moves backwards through tiie exit channel G. along arrow C, towards the connectivity bridge D at the back 
of the exit channel. ^ ^ ^i. u ■ * 

If this were an electric nar trimmer, the top of the hair would simply be cut off and we wouldn't have to wony about how hairs get 
under the connectivity-bndge D at the back of tiie exit channel. I call D a connectivity-bridge because it holds all the tines together. Since this is 
not a hair tnmmer, some attempt has to be made to bend the hair tops under tiie connectivity-bridge at a rate fast enough to keep tiie exit channel 
G from overtliing with hairs, if overfill was to occur, the hairs which started standing up relatively straight and perpendicular to the scalp, like 
rows of standing com, would be pushed flat and par^lel to tiie scalp back tiirough their entire path, even in the attachment area F. The system 
would not function property with hairs lying on their sides in such a manner. • - u r% + 

Thus, a bend-under connectivity-lsndge system is used. It is the goal of tiiis system to bend the tops of hairs under the connectivity-bndge D at a 
faster rate tiian hairs can butid up in front of the connectivity bridge in exit channel G. 

Referring to FIG. 2, w€i see a elevated drawing of a bend-under belt system. Notice tiiat a hair channel which tiie hairs move tiirough 
is shown as a wire-frame. The pc rtion A of the drawing is tiie exit channel. The portion B is the tunneling front-most portion of the hatr channel. 
Referring to FIG. 2.2, we see an elevated view of the bend-under belt system shown in isolation. Notice how it has a funnel shape F at its front 
ttiat helps gather hairs into it. Th€i trailing portion of is the tiBiling portion of tiie system tiiat helps convey hairs farther backwards. 

In Rg 2.1 , is a different elvated view from the left side. The lines C represent hairs growing out of the scalp D. The scalp stands still 
below, but the system is moved through tiie hair. Thus, the relative movement of the hair itself is from the front to tiie back of tiie systern in tiie 
direction of tiie arrow H. shown b ehind the rear end of the exit channel. Because tiie system doesnt cut the tops of tiiese hairs like a hair 
trimmer does, tiie hairs run into a dead end where tiiey meet up witii tiie tine connectivity bridge G. Left to tiieir own, tiie hairs would start piling 
up in tiie exit channel A, until it would get so backed up witii hairs tiiat the hairs were forced to lie down flat, paralle! to tiie scalp and likely 
pointing towards tiie tunneling frc^nt-most portions. 

To overcome this, the bend-under belt system E in FIG. 2, is configured as two belts which converge on each other and 
simulateously help funnel hairs to ttieir convergence F at which point tiiey are pinched and pulled back by the belts. One belt is moving counter- 
clockwise, the one clockwise; the net effect is linear rrotion applied to the hairs pinched between tiie two belts in the direction of arrow H. 

The belts bend tiie tops of tiie hairs under tiie connectivy bridge G, which forms a dead end in front of it. Since tiie hairs are attached 
to tiie scalp, their bottoms cani move, Consequentiy, as tiie tops of tiie hairs are moved by tiie belts, tiiey are increasingly pulled out of tiie belts 
until finally tiie belts drop tiie haii^s, as illustrated by series of hairs 0 shown in FIG. 2.1 . Also, something to keep in mind is tiiat tiie belts are 
running relatively fast in comparision to the speed tiiat tiie attacher is being combed tiirough tiie hair. As such, hairs dont get a chance to build 
up in tiie exit channel in frontof its dead end. ^ u ^ 

FIG. 2.2 shows tiie beind-under belt assembly alone from a left side elevated view. In FIGS. 2-2.2. 1 just showed two bend-under belts 
floating in space, later I'll descri&a how tiiese belts are supported relative to each other. Altiiough in tiiese drawings tiie belt portions of the 
system wrap around tiie front tunneling portion F, in practice, said tunneling portion may have belts wrapped around it or not If not, it would just 
sen/e as a passive guide to funnsl hairs to the moving t>ell portions behend it. Also note, in tiiese drawings one tjend-under-belt pair is shovwi per 
hair channel. In practice, several hair channels might share a single belt pair. This would mean that tiie hairs might be bent under not tiie very 
back connectivity-bndge portion of the channel, but instead, the lateral sides or tine portions. 

Return you attention 1o FIG, 1 , which is the lowest level in the system. Now tiiat I've explained how hair flows tiirough this level, I 
want to draw your attention to one more detail. Look at tiiese four holes E. A bolt can be run tiirough each and used to line this ievel up with the 
levels above, which also have holes. . . 

FIG. 3 is tiie next highest level. It is tiie second level in the stack and is tiie level of tiie liquid-poiymer-nozzte walls. This polymer is 
used to form tiie plastic attachm snt beads that hold tiie hair extensions to tiie scalp hairs. This level has channels A tiiat tiie liquid polymer flows 
tiirough to reach the nozzles B. Functionally, tiiese ctiannels B are equivalent to pipes or syringe needles. Notice how tiiey can share a single 
fluid input line because each individual tine branch is connected by a manifold Q at tiie back of tiie attachment stack. 

in FIG. 4, an individual set of nozzles is shown from front elevation. Notice their position relative to tiie ^iair channel D, and the 
similarity Ijetween tiiis drawing emd FIG. 3. in FIG. 4, we are not so much ooncemed witii tiie patii the hairs take tiirough tiie hair channel. 
Instead, notice tiie very ends of tiie polymer channels nanrow to form nozzles C. Like a synnge needle, the liquid polymer cant escape from 
these nozzle unless it is put under a certain amount of pressure. By delivering tiiis pressure in bursts, individual polymer droplets B can be 
squeezed out that will fly towards each scalp hair-hair extension pair A held before said nozzles so as to form a liquid bead around said hair 
pairs. There are four total hairs ;5hown in tiiis drawing. There are two pairs A each witii a single scalp hair and a single hair extension. 

In FIG. 5 an individuci set ot nozzles is shown from a back elevation, the two liquid plastic attachment beads A are showri after being 
applied to the hairs by tiie nozzles. Each bead is surrounding one scalp hair and one hair extension. How tiiese beads are hardened into solid 
plastic will be discussed later because tiiis is the function of anotiier level located directiy above. 

Now back to FIG. 3. l ecail tiiat tiiis is tiie second level in the stacking order. Otiier tiian tiie nozzle portion, notice how tiiis layer 
remains similar to level 1 , as shown in FIG. 1 . This is because the hatr pathway must remain open at tiiis cross-section also. 

In FIG. 3, we see a second difference from level 1 is the additional channel C. Whereas, tiie scalp hair enters from tiie direction of 
arrow D. loose hair extensions enter from the direction of arrow E . They meet in tiie middle, which is the attachment area F, shown here 
encircled by an oval. This additional open area C, called tiie hair extension tip trench, helps form tiie pattiway tiiat tiie hair extensions flow 
tiirough. Level one, as shown in FIG. 1 , is not open tn the corresponding area because it serves as a fioor which protects tiie tips of said loose 
hair extensions from rubbing against the scalp. 

The tiiird level is shown in FIG. 6 and is almost identical to level 1 , as shown in FIG. 1 . Whereas level one, sen/es as the tioor of the 
channel tiiat supplies the nozzlos witii liquid adhesive polymer, level three in FIG. 6 serves as tiie ceiling to the polymer channel to prevent 
leakage from tiie top of the channel. After all, a pipe must be dosed on all sides to cany a liquid. 

Anotiier difference from level 1 is tiiat tiiis ievel has an opening A tiiat helps form a patiiway for tiie hair extensions. Also, notice the 
single circular hole B at tiie venr back of this layer. It sen/es as an opening for the fluid polymer input line to plug into tiie undertying polymer 
channels. 
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Once vou understand how level two sen/es as a pipeline to carry liquid polymer, then understanding level 4 in FIG. 7 is e^y. It is 
merely a passageway to carry the jitraviolat tight which will be used to solidify the liquid polymer bead. Unlike a liquid which can be transported 
bv an empty pipe U.V. light must be earned on the inside of channels fomied out of glass or another transparent matenal A, In otheiwords, 
fiberoptics or specially shaped glass prisms that t^e advantage of the princi^^^ . 

FIG 8 is a back elevaticn of such an optical system. Technically, the fork-like pordon A is a solid pnsm of glass, not fiberoptics. 
However, for flexiblity, fiber optic oibles C interface with the solid prism at this point B at the back. The flexible fiber optics are used as a Iight- 
hose" which brings light from its scurce several feet away. ^ ^ . ^ • u ^ , i- u* u«™i^ 

Return your attention to level four as shown in FIG. 7. This layer is used to hold in place these specialty shaped glass light channels. 
For slmDlicitv, the qiass channels are depicted as coming to nozzle-like points B. In actuality, the ends of these glass channels should be 
desianed such that they best focus light on the polymer bead in front of them. Thus, the actual design of this light pathway will have to be refined 
bv optical engineer using computer software that predicts the movement of light through fiberoptics and specially shaped glass pnsms. The 
optical designer's goal will be to fo<;usU.V, light on the attachment beads, wriiich are in the att^^ . ^ ^ 

Understand that the areas that surround this glass prism A are made of metal or whatever matenal the levels of the attachment 
circuit stack are made. The glass prism A is most likely manufactured separately and then placed in an empty pathway can/ed for tt. That is 

carved into the surronding material of this level. ^ ^ ^ ^ r -^u *i 

To review look at FIG. £ , the spherical objects D are the plastc attachment beads. They were sprayed out as a Uquid by the nozzles 
A. Notice the end of the optical channel B where U.V. light is directed at the liquid beads to harden them tnto solid plastic. We havent discussed 
this parte yet This same part is snown in isolation in FIG. 10 and called the pincher. , ^ , .... ^ 

FIG. 10 is the pincher. Ii: moves to hold the hairs together up against the wall where the nozzles and U.V. outputs are. Whenever a 
part is referred to as the pincher, it should be assumed to be this part, unless the context suggests othenwse. We'll discuss it more later. For 
now notice how the pincher C, as shown in FIG. 9, surrounds the polymer beads D during their application and hardening. By pressing the 
notches of said pincher up againt lhe channel wall, where the nozzles are, chambers which I will refer to as attachment chambers are formed. 

FIG. 1 1 is level five. It serves as a protective top layer over the optical channels of level 4, In othenwordSr it sandwiches the glass 
prism of level 4 from the top. , . ^ ^ , ^ ^ 

FIG 1 2 is ievei six and Is the sensor layer. Electric cunrents or light will be njn across a gaps m the channels between two specmc 
points on each hair pathway. For example, gapA between two pairs of electrical contacts C. If there is a scalp hair between these specific points, 
tnen the electric current or fight wi it be disturbed in a different way than if there is not. This will allow for the detection of when a scalp hair is 
going to be entering the attachment chambers. Remeber, the attachment chambers are position in front of the nozzles at B. If a scalp hair is not 
qoinq to be entering one of the attachment chambers, then, ideally, that attachment chamber's polymer nozzle should not be fired. This will 
prevent the hair extensions releas sd into the attachment chambers without matching scalp hairs to remain unused and unspoiled with adhesive 
polymer However this ideal scerario involving individual control of polymer nozzles may or may not be implemented in practice. 

If the sensor layer in FJ 3. 1 2 uses eiectricity, it should be coated with some kind of insulator such as Teflon such that it isnt shorted 
out by coming into direct contact v«th an adjacent metal layer. If it uses light, the optical pathways of this layer should be coated with a material 
less optically dense than themsel\res. The back of this sensor layer, shown enlarged from elevation in FIG 12.1 has contacts C which interface 
with either electric wires or fiber optic cables. These contacts should not be coated, ^. ^. 

NOTE: The sensor currents could be njn across the metering areas of a channel. If this is your first time reading this, you wont 
understand what the metering areas are yet To understand the significance of the metering areas, you first have understand the functions of the 
hair handling tines which lie in higher levels and will be described and later. ^ , , ■ ^- . . , ^ 

The next higher level ist level seven and has the configuration as shown in FIG. 1 1 . This levers pnmary job is to protect the piasac 
coated sensor layer below it from the repeated nibbing of the hair handling tines immediately above. Remember, we haven't discussed the hair 
handling tines yet, but they're right above this layer moving back and forth, nibbing on it. 

Also, since this is the n on-moving level that directly underiies most of the moving hair handling tines, tt can be thought of as working 
with the har handling tines to help position frie hairs while they're being isolated and positioned in tiie attachment chambers. 

The next highest levels (levels eight-fourteen) are where tine moving hair handling tines reside. The hair handling tines are used in 
isolating out hairs and positioning tiiem in place during attachment. And once attachment has occurred, the hair handling tines are used to 
facilitate the attached hairs' exit. I call these moving layers tiie hair handling tines because tiney handle hairs and have a fori<-iike shape 
composed of tines. For short, ! call the hair handling tines tiie hair handlers. 

SCHEMATIC PENCILS ^ • r^.^ . * . 

Before we discuss the details of the hair handlers, I'd like to draw your attention to this senes of diagrams shown in FIG, 1 4. In step 1 . 
weVe got five horizontal pencils. These horizontal pencils are being pushed aganst a block by spring A. in step 2, we see that a vertical penci! 
has been brought down into the ^orizontal pencils. Since tiiere is only a distance of about one pencit-widtii between tiie block B and the vertical 
pencil only one honzontal pencil can fit between them. The other four horizontal pencils are pushed backwards into tiie spnng A. In step 3. we 
see the block B being lifted and allowing tiie one horizontal pencil to escape. The remaining horizontal pencils are trapped behind the vertical 
pencil. Consequentiy, one pencil has been metered out or isolated, and since tiie spring continues to push tiie remaining pencils fonward, we can 
continue metering out pencils ono at a time until no more pencils remain. . ^ » ... ^ 

In the context of my in k^ention, tiie vertical pencil tiiat comes down and pushes tiie horizontal pencils back will be considered a 
pushback gate. Tushback" because it pushes backwards tiie pencils tiiat it doesn't meter out in front of itself. "Gate" because it controls the flow 
of pencils by getting in tiieir way. The block B tiiat keeps tiie front-most horizontal pencil from moving away, in steps 1 and 2, will be considered 
an entrance gate. "Entrance" because it controls whetiier the pencils behind it are free to enter the next area along tiieir path. Pushback gates and 
entrance gates wort? togetiier. In iact, tiie distance between a pushback gate and an entance gate can be used to help determine how many 
pencils (or by analogy hairs) are metered out at one time. That area between a pushback gate and an entrance gate is considered tiie metering 
area. The metering areas are tticise areas wittiin which the hairs are isolated before being processed, inddientiy, recall that the sensors, in FIG. 
12, that check for tiie presence cf hairs in tiie metering areas. Remember, how I said tiiat you didnt really know what a metering area is. Now 
you do. The area fcjetween a pushback gate and entrance gate is tiie metenng area tiiat tiiey check. Of course, in different emobtdments, said 
sensor might check different poirts along ttie channel, even points along the bend-under s^retem. 

Obviously, 1 showed you tiie pencil metering diagram, in FIG. 14, because my device meters out individual hairs in much tiie same 
way tiiat these pencils are metered out Of course, you may be wondering if hair is too flexible to be metered out tiiis way. The answer is that a 
hair tiiat is six inches long behaves nothing like a pencil tiiat is six inches long, such a iengtii of hair would flip around unoontroiiably. On tiie 
ottier harid, a length of hair tiiatsi only one mm long, or less, behaves quite ngidly. Such a short piece of hair can be held in a tweezers and will 
point straight out not bending in tie slightest . _^ . r**! 

The relavance of a om mm hair's rigidity is that my hair metering device operates on hair cross-sections whose lengtti is littie more 
tiian one mm, often much less. 1 1 otiier words, since tiie hair handling tines are made of thin sheets of metal you can stack many layers of tiiem 
intiietiiicknessofof 1 mm. , ^ ^ . ^ - ^ 

It is true tiiat tiiese hsirs I'm dealing witii flip around considerabley past tiie smaii aproximately 1 mm deep iengtii of hair where 
metering and manipulation is performed. However, in tiie following discussion of the hair handling tines. I want you to only concern yourself witii 
an approximately one mm long iengtii of a hair that behaves much like a rigid pencil. 

Remember, hair handling tines are so ttiin that aJtiiough they are on different levels, tiiey can be tiiought of as being on exactly tiie 
same level. This is generally tru 3 except for level eight which has significant vertical deptii. We will discuss that later. Even tiie very top non- 
moving level (level seven as shcfwn in FIG. 1 1 ) which some hair handlers rub against can be thought of as being on exactiy tiie same level as all 
of the hair handlers. 

The previous pencil ciagram illustrates the use of pushback gates in a configuration which forms one metering area and as such 
meters out one hair or one group of hairs at a time. Of course, since tiie head has about 1 00,000 hairs on it it is to our advantage to meter out as 
many hairs as we can at once. Understand tiiat when I say meter out tiiis implies Isolation of a certain number of hairs, ideally isolated 
IndividMally, Cetainly, if ifs our ambition to deal with many hairs at once, we cant settte for metering out large clumps of hair at a time and then 
attaching hair extensions to tiies e large clumps of hair. Such a strategy, altiiough fast, would reduce the quality of tiie hairstyle created. Instead, it 
is my goal to configure tiie systeim to have multiple metering areas per channel. Each metering area capable of isolating one or a very few hairs 
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in itself. As such, I will present a sysitem that has two metering areas per channel. However, in practice, the number of metering areas per 
channel couid easily be increased beywid two. 



FIG- 1 5 Shows shows tho pencil metering system modified such that there are, not one, but two metering areas. Rather than just 
having one vertical pencil descend .as a pushback gate, we can use several pencils. In this example, we use three vertical pencils. Notice how 
there are two metenng areas A and B between these three vertical pencils. 

You should understand tiat two of these three vertical pencils behave both as pushback and entrance gates. All three vertical pencils 
behave as pushback gates becaus€> they are all capable of pushing behind themselves the hairs that they do not meter out. However, the front 
two vertical pencils C and D also serve as entrance gates. This is because they get in front of the horizontal pencils that have been metered out 
and, in doing so, form the front gates of two metering areas. This is what an entrance gate does. It prevents hairs from enterina the next area of 
the system until it lets friem. However, the very last of the three vertical pencils is a pure pushback gate. All the pencils behind it have been 
pushed back out of the way arvi into the spring E. However, none of the horizontal pencils behind it are in metering areas, so it cant be 
considered an entrance gate. . ... . ^ ^ ^ 

Although these three veitical pencils act like both pushback gates and sometimes entrance gates, I will refer to such a configuraton 
as a multiple pushback gate. Multip le because it is made up of several pushback gates, not just a single pushback gate as shown in the first 
pencil diagram FIG. 14. 

Multiple pushback gates form notches that hold the isolated pencils. These holding notches allow the pushback gates to also serve as 
transport-tonward gates. This Is to j>ay they move the pencils, or hairs, forward from their metering areas into the attachment area. This fonvard 
motion is depicted in the diagram ty arrow F. 



The Movinn Hair Hander Tine-Assembiv Levels 

The levels I'm about to discuss are the moving hair handlers. Most of them slide from side to side others can also slide forward and 
backward. Regardless of the diredion a hair handier moves, in this embodiment, it is moved by cables which are attached to it. For example. 
FIG. 1 6 is level eight in the stacking order. It is the next higher level in the stack above the level seven, the highest non-moving level 1 showed 
you. In fact, level seven is shown in shaded d^y below level eight in FIG. 1 6. Level eight is only the lightly shaded layer on top. Level eights 
front-most portion is capable of moving from side to side. Refemng to FIG, 1 6.1 an enlarged elevated front view of only the front-most portions 
of level eight, there are cables A arid B attached to the connectvity-bridge portion of the moving tine-assembly C of level eight. The cable A on 
the left is capable of pulling it to the left, the cable B on the right to the right. In either case, it is only the very front piece C that is capable of 
moving. This rear area D is part of level eight but doesnl move. Its only purpose is to remain sandwiched between other levels so as to support 
the stack. Just as it is the purpose of the second floor of a building to be sandwiched between the first and third. This is taie of all the moving 
hair handler levels. Gener^ly, it is only their front most portions that are moved. 

In this embodiment mast of the hair handling tines are thin layers of sheet metal. Level eight, as shown in FIG. 16, is the exception. 
Whereas most of its surface is just a thin sheet of metal, at its tine tips E, it tiiickens such that it can extend down vertically into the attachment 
areas of the layers below. Level eicjhts main purpose is to hold scalp hairs and hair extensions in position while they are being attached 
together. It does this by nx>ving sicieways from right to left It ends Its journey pressed up against left wall F of the attachment area. It holds scalp 
hairs and hair extensions together against this left wall. 

Remember, tins left wall is where trie attachment nozzles and U.V. light outputs are located. By pinching scalp hairs and hair extensions 
between this left wall and itselt level eight holds hairs in position during hair extension attachment 

In FIG. 1 7, we see a nK re detaled look at the shape of the ptncher's notches. Notice how tiiere are two notches A. Each notch can 
form an attachment chamber whera one scalp hair and one or more hair extensions can be isolated togettier. When pinched up against the left 
wail, these chambers are dosed on all four vertical sides such that the hairs cannot escape. In tiiis embodiment, each notch or hair holding 
chamber has its ovm corrsponding nozzle on the left wall. In FIG. 17, there are two notched hair holding chanrtiDers that correspond to the two 
nozzles that I showed you eariier. Thus, in this system, each channel has two isolated attachment chambers and will apply two attachment 
beads per channel at a time . 

Notice tiie notches are jjomewhat hollowed out in the nraddle such that the hairs are grasped at the bottom and top but are not touched 
by the pincher in the middle, Notios how this allows the liquid polymer attachment beads B to remain untouched by the pincher. 

Another tiling to notice iibout tiie pincher tips E, as shown in FIG. 1 6.1 , is ttiat tiiey project to the left rrrare at the top tiian it does at the 
bottom. This is because its top is in closer contact with the otiner hair handling tines above it When these otiier hair handling tines hand hairs off 
to tiie pinchers, we can depend or tiie hair cross-sections being right between the middle of the notches at the very top of tiie pinchers because 
that is where ti^e otiier hair handlers, directiy above, have positioned the hairs. And hairs behave rigidly over short iengttis. However, the lower 
portions of tiie hairs tiiat extend dc wn near the bottom of the attachment chamber are nnore likely to flip around and not be exactly where we 
want them. Thus, Ihe sloped overt^ang of tr\e pincher, as shown enlarged by FIG. 16.2, functions such that tiie tops of tiie hairs get pinched tiie 
very first and lower points tine hairs get pinched progressively later such tiiat tiie last point of a hair to get pinched is tine lowest point to get 
pinched. 

FIG. 18 IS a more detailed representation of the pinching action. It shows tiie pinchers A and the left wall B getting closer to each otiier 
in three progressive steps. Only o ie isolation notch of the pincher is shown. In practice, tiie pincher likely has multiple such isolation notchs. 
The pincher is shown in shaded on the right the wall is shown as a wire-frame on the left. Remember tiiat tills wall is where the polymer 
nozzles and U.V. cHJtputs lie. 

The most important tiling to notice atiout tiiis drawing is that tine tops of botii the pincher and its corrsponding position on tiie wall slant fonward. 
This causes tiie higher portions o^ hairs to get pinched first and tine lower portions last. This scheme eAlows for the wayward sc^p hair and hair 
extension tips to be progressively pushed into tiie center of attachrr^ent chamber from top down. One scalp hair and one hair extension is shown 
in each step. Please note, tiiis me ans one scalp hair would be attached to the scalp, and thus, it wouldn't truly have a loose tip as shown in tills 
diagram, only each hair extension would. This drawing shows two loose tips to emphasize convergence of the hair and hair extension. 

In FIG. 1 9 we see level nine which serves to nanow tiie entrance A which allows scalp hairs into the attachment area. Level nine is 
the lighter shaded area, representing a moving tine-assembly, in tiie background, you can see those underiying layers tfiat make up tiie hair 
passageways. Level #9 works wi th tiie walls of tiie underiying passageway B as if they were ail one layer. 

From this top plan viev/, we can see how tiiis level wori<s witii the underiying channel. This tine-assembly layer would normally start 
out not overiapping tiie hair passa geways at all. This allows more than enough widtti for more tiian one scalp hair to fit across each 
passageway. Of course, we only iivant to allow one scalp hair into each metenng area A at a time. So tiie purpose of tiiis narrowing layer is to be 
moved out (here from left to right) over the passageway narrowing it such that only one hair can fit across its wridtii. 

If you'll remember tiie pencil diagrams, showing pencils being metered out, you'll recall there was one straight line of pencils. If tiie 
pencils, instead, had been stacked several layers deep, tiien more tiian one perKJil per metering area would have been metered out. Since we 
only want to meter out one hair por metering area, it is important to narrow the hair pathway to one hair widtti. 

Now you may ask, "If £i narrowed patiiway is what you want, why doni you just make the underiying patiiway permenately nanrowed 
so you doni need this nrwving pait?" The reason I'm not doing that is because permanentiy narrowing the patiiway to just one hair widtii is really 
asking for hairs to get jammed. By allowing the pathway to be narrowed only temporarily, we should be able to prevent hair jamming. 

Also, notice tiiat the ver/ end C of this narrower actually overhangs tiie hair channels so much that it doesnl just narrow the hair 
channels but it actually closes them off. This is because tills portion C of tiie narrower serves as an enttance gate to tiie attachment area so that 
unmetered hairs doni enter prematurely. I will call this type of hair handler a channel narrowing entrance gate because it both narrows the hair 
channel and conti'ols entrance into tiie attachment area. In theory, we could put these functions in two seperate tine-assenrtblies of hair harKilers. 
here IVe put tiiem in one. Finally, notice tiiat only the front of this level is shown. This level is really much longer in back, and has holes tiirough 
it like the previous layers shown, tviany of tiie following layers wilt be shown truncated in the same mauiner. Note: In pencil diagram, FIG. 14. the 
block B sen/ed as an enti-ance gate tiiat prevented pencils from escaping prenratureiy before tiiey were metered out. This is what I mean by 
"entrance gate." 

FIG. 20 shows the ne>t higher level, level ten. This level serves to narrow tiie entrance which allows loose hair extensions into the 
attachment area If you understand what t just said about nartowing tiie scalp hair enti-ance, tiien you already know how tiiis level worics. its tiie 
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same thing except its for narrowing ttie entrance passageway of loose hair extensions instead of scaip hairs. Uke tfie on one scaip hair side, this 
level is a combination channel namciwer and entrance gate in one. ^ u • ^ «^ 

FiG 21 shows the next higher level, level eleven. It is the scalp hair multiple-pushback gate. It meters out scalp hairs putting one 
scalD hair into each of its two meteiing areas A, when it slides from right to left, a course, remember, a muitple pushback gate have more 
than iust two metering areas. Its important to understand that these pushback gates work with the layers above and below them. For example, 
the scalp hair narrower in FIG. 1 9 ( which is level nine) has already narrowed the har pathway to one har-width. Next, the 
muitiDlepushbackgates of this level intersect with the resulting narrowed line of hairs. . . ^ ^ • • 

You should keep in mine, that FIG, 21 shows multiple pushback gates much larger than actual size. To get an idea of actua^ s^e, 
consider that each of the notches A Is only wide enough to hold about cme hair. In other words, the width of these metenng notches is iiffle wore 

than one ^^^^j^^ ^ named a pushback gate, it also serves other functions. I Ve already mentioned how eadi pu^back gate of 

a multiple pushback gate can also be considered an entrance gate. But multipte-pushback gates can have still yet other functions. Once their 
metenng areas are filled with hairs, the multi-pu^back gate can be moved, in 1he direction of arrow B, straight ahead into tine attachment area, c 
carrvinq the hairs it has metered out with it. This function of a multi-pushback gate should be considered its hair-trarisport tuncbon. 

Notice that this level has a more than just two cables attached to it. It has two that pull it side to side D and E, and it has two that pull it 

fonvards ^^^^^'^^g'^Q^^^g^ ugj^tQ^ shaded level is tiie next higher level, level twelve. It is the channel blocking slide out preventer Its 
shown supenmposed on top of lev<jl eleven, the scalp side mutti-pushback gates shown in in dari<er shading and which we iust talked about I 
iust mentioned how the mutti-pushisack gates can be slid straight ahead of themselves to transport the hairs in their metering areas. However, 
since left to themselves multi-pushiaack gates are open on one side, they might be at risk of loosing their metered hairs out of this open side 
unless something prevents this. Tt" at is the purpose of this level. It restrains side to side moven^ent of tiie hairs in the pushback gates as they're 
carried fonvard. By doing this, hairs are at less risk of sliding out of their metering notches during transport. I'll explain this part more later, for 
now, just understand It keeps hairs in the metering notches, of the pushback gates, while those metenng notches are on the rrove. Its path of 
motions is to slide only in a forwanl and backward direction. ^ 

In FIG 23 is the next higher level, level thirteen. This is the hair extension multiple-pushback gate. It meters out hair extensions tiie 
same way the scalp hair multiple-pushback gate meters out scalp hairs. It too is analogous to the pencil metering diagram. A difference is that 
the hair extensions it deals with come through the hair extension tip trench, in the direction of arrow A, while the scaip hairs deatt with by the 
other pushback gate come from th a opposite direction. Recall that the scalp side pushback gate was placed farther Ibnward and on the opposite 

side of the haY ^ttway.^^^ ^^^^ higher level, level fourteen. This is the pullback hook level. After the attached hairs have been pushed to 
the right and out of the attachment chamber, tiiey still must travel back through the exit channel area before being engaged by the bend-under 
belts near the back of the channel. After scaip hairs and hair extensions have been attached together in attachment area A, Ihey are ejected to the 
right and move back into and through the exit channel along arrow B, . ^ . . 

To a certain extent, just the moving of the system over the scalp will cause these hairs to travel to tiie back of the exit channel. 
However in this embodiment, we must be absolutely certain tiiat exiting hairs under no circumstances can backtrack and return to attachment 
area A. Furtherstill, we want attached hairs to reach the bend-under system as soon as possible. This way their most extensive tips are pulled 
dear of the attachment drcuit as soon as possible so as to free up room for more hairs to enter the attachment system. That is what this level s 
responsiblity is. It moves backwards along arrow CIn order to pull hairs back with it. ^ _ , ^. - ^ * 

FIG. 25 shows a side perspective of the pullback hook in action. This level is comprised of a hook that pulls everytiiing in the exit 
channel to its very back where it am be engaged by a bend-under belt This hook rrvoves backwards, in the direction of arrow A, at the end of 
every attachment cycle carrying exiting hairs witfi it. This hook is the highest moving hair handler in this embodiment Note: Of course, to do its 
job a functional equivalent of the pullback hook could be used. For example, the hook doesnt have to be closed on tiie left side because the 
underiying exit channel would pre^^ent hairs from slipping out of it from the side anyway. 

The Sprino-Pin Levels: 

The next five highest levels fifteen through nineteen, shown figs 26-30, ^ould be considered together as a single group. This group of 
levels has two general purposes. First the back of this set of levels contains spnng-ioaded pins whose duty it is to engage the hair clips, which 
hold the hair extensions. These spnng-loaded pins push these clips fonward towards the attachment area. 

Look at FIGS. 26-30. Motice how each of these levels is almost identical to the others except that we see different cross-sections, 
such as H, of the dart^ly shaded part as shown in FIG. 27. The cross-sections make up a part called a spring-pin assembly which is on tiie 
inside of tiiese top five levels, . ^ ^ . 

Referring to FIG. 26, note ttiat the central front tunneling tines A of these levels are shown as unattached and floating in space. In 
practice, at least one of these levtjts would have connectivity bridges holding these regions together as ^own by the second layer E from 
elevated top view in FIG. 34. As such, most of tiie central front tunneling tines in these layers would not have connecti\my bndges of tiieir own 
but would be connected veritically to a layer tiiat does. The reason for this is to prevent the hair extensions from having to bend over a 
COTinectivity bridge at a point too (dose to their holding clips (to be discussed later), because tiieir bend angle might be too sharp. 

If we were to take the ^spnng pins out of the stacked layers which support and hold tiiem, said spring-pin assemblies would look as 
they do FIG. 31 . Notice the sprincis A at the back of each of the four shown spring-pin assemblies, they push each pin fonvard. Notice how tiie 
shape of the spring pins corrspords witii darkly shaded cross-sections shown in FIGS. 26-30. 

Cartridge & Clip Alone ^ ^ 

Referring to FIG. 32, tiie hair-exlension-holding clips A are held togetiier in dip-holding cartndges like B. Each cartndge has as many 
clips as the attacher has channels. Each clip should have a spring-like resilience tiiat allows it to hold hairs in its intenor by pinching tinem. This 
same assembly turned upside dcwn is shown in FIG. 32.1 , notice that tiie clip-holding cartridge has open slots C on its bottom. (The 
corrsponding slots on the top of tlie cartndge are open in the same manner.) Referring to FIG. 32.2, notice ttiat each dip has a wide intenor D in 
the front ttiat narrows to a dead e id E and then spreads t>ack apart again towards tiie rear F. This dead end can be achieved by simply 
tiiickening tiie interior edges of the the clips towards each other or by placing a flexible webbing means tiiere. This dead erKi, or tiie flexible 
flexible webbing composing it, wi l usually have a funnel shape or V-shape so tiiat the very last hairs to be used lie directiy in tiie center of the 
clip and sti^ght in front of the stirsughtening peg (to be descnbed later). The reason a dead end is helpful is so tiiat that back portions of the clip 
can help provide spring force. Bv doing so, tiie rearmost hairs in the clip will not be held much tighter than the front most hairs in it 

Cartridge & Pins ., ^ ^ . 

In FIG. 33, each slot C, and its corresponding slot on the bottom of tiie clip-holding cartridge D, is wide enough to allow the vertical 
portion, or dip-engagement pin h, of a spnng-pin in FIG. 33.1 to stick up through it and mate witii tiie spnng-pin-receiving hole B of its 
corresponding clip inside said cartridge. In FIG. 33.1 . the isolated spring-pin and dip off to tiie side shows how the spring pins and clips mate 
inside tiie cartridge. This is to sav that the pm A is designed to stick tiiough a hole B in tiie hair extension holding clips. Thus, pin A is a clip- 
engagement pin. This is to say tiiat the pin A you see sticking up from tiie top of tiie attachment stack in FIG. 34 is designed to stick tiiough a 
hole in tiie hair extension holdingi dips. Thus, pin portion A is itself a clip-engagement pin. 

Simplified Aggregate Stack 

AlSso in FiG. 34, notiai tiie rectangular tabs B tiiat extend up at the very back. These tabs are part of tiie spring-pins and can be used 
to pul! tiiem backwards. Remember tiiat since tiiese pins are spnng-loaded, left to tiieir own, they will move fonward. These tabs are used to 
pull tiie spring-pins back to a standard contracted position. This standard contracted position, where all pins are pulled to tiie very back, makes 
loading and unloading dip cartiraiges possible. This is because all of the spnng-pins are lined up exactly witti each other, at tiie very back of their 
slots. 

NfitSlTo save space, ttie rear slots C, tiie ones tiie rectangular tabs move in, have been scaled much shorter tiian they iikeiy would 
be. Really, their length would metre likely be equal to tiie forward slots D in front of them, tiie ones the round dip-engagement pins A move in, 
because these tabs are connecbid to arid must move the same distance as tiie dip-engagement pins do. 
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As stated before, the sp ring-pin receiving holes B of the clips, as in FIG. 33.1 , should be lined up with each other before their cartndge 
is loaded or unloaded atop of the attachment stack. To see how this can be done, refer to RG. 35. The dip-recieving holes of the clips are lined 
up bv rubber-band A \A^ich encircles the cartridge and pushes ait of its dips backwards, as far as they will go. Notice how said rubber-band 
surrounds the cartndge and fits into a groove. Notice the ajbber-band fits into hooks B on the drps that the rt pulls backwards. Thus, the dips are 
pulled back as far as they will go s«> that they are lined up with each other, and the same can be said of the spring-pins, in the attachment stack 
(achieved by a mechanism described later). Consequentiy, the pin-recieving holes of the clips and me spring-pin-dip-engagment pins match up 
perfectiy. This makes taking one cartridge off the clip-engagement pins and putting another on easy. Please note, the spnngs of the spnng pins 
vwll be strong enough to overcome the rubber-tiand and push their dips forward despite it. 

^^ip ^ i tokFyou that levels fifttien through nineteen, shown in FIGS. 26-30, have two purposes. I have explained the first purpose, refer to 
FIG 36 to see the second and FIGi. 36.1 to see an enlarged front of this level. This second purpose is tiiat the fronts of these levels contain 
funnelinq channels A that serve to stabilize the hair extension tips B hanaing down from the dips. This way the hairs hang in thin lines wating to 
get into tie attachment area G. W thout these tunneling channels, these hair extension tips might flip around from side to side. Perhaps, this side 
to side movement would lead to hiair extension tips hoping from channel to channel or worse yet bunching up before entering the attachment 
area I call the funnelinq area A tho hair extension hopper. It is part of the hair-extension-tip trench and guides and funnels the hair extenaon tips 
into narrowed portions of said trer ch. Each clip may have a straightening peg D behind it tiiat extends vertically through its channel. Notice that 
the straigtening peg D is just slightly tiiinner tiian the most narrow portion E of the tunneling hair channels of hair extension tip trench. 

Paintbrush Obstacle 
Scenario 1 ' 

To get a better intuitive understanding of what tiiis straightening peg does, imagine giuding the bristles A, in FIG. 37» of a paintbiush 
down a trench only siightiy v\rtder than tine brush. You should imagine tiiis ti-ench as having two vertical walls D and E. If you hold only the handle 
of the paintisrush, then should the bristies encounter an obstade B in tiiis ti-ench, its bristies will bend backwards when you apply enough fonward 
pressure. 

Scenano 2' 

in the second scenario shown by nG.37.1 , imagine tiie same situation except that you put your finger C down into tiie trench behind 
the bristies of the brush. In this case, you can press the bnsties with ail of your strength into tiie obstacle and tiiey will not bend. The straigtening 
peg serves tiie sarr^ purpose as your ^nger. 

FIG. 38 illustrates what might happen to tiie hair extension tips A if there were no straightening peg. Notice how tiie tips curve 
excessively backward. The purpose of tiie straightening peg is to prevent ttiis. If tiie tips were allowed to curve excessively backward, tiie clip B 
might advance forward without moving the hair extension tips forward witii it. 



Clip & j^^^^g ^^^g ^^^^ ^ ^jjp shown witii its sti-aightening peg D. Since tiie tips are kept relatively straight tiie har 

extension tips can be pushed fonvard witii greater spring force ^an they could be otiienwise. 

Spring Pin Isolated ^ ^ ^ ^ ^ 

As you can see from F'IG. 31 . tiie straghtening peg B is part of tiie spring-pin system. An alternative approach would be to attach a 
straigtening peg to each clip ratiier tiian making it part or the spnng pia Of course, such an approach would be at a disadvantage because each 
dip would be more complex and difficult to manufature. And since tiiere are more clips, because tiiey are removable, than tiiere are spring-pins 
It is best to attach tiie straightenirig peg to each spring-pin, not to each dip. 

It may be undesirable to extend the straigtening pegs down below level fifteen as shown by FIG. 26, because if tiiey were any lower, 
tiiey could come in contact witii tie fragile hair handling tines, in fact, in tiie previous drawings (FIGS. 26-30). tiie sticugtening peg doesn't extend 
below level sixteen as shown by FIG. 27. In these drawings, portions of sti^ightening pegs are shown as a short segments. In particular, notice 
tiie short straightenmg-peg segnrients as illustrated by A in FIG. 28. Just as FIG. 26 is tiie layer below FIG. 27, RG. 28-30 representa 
increasingly higher adjacent levels. Notice how tiie peg segment A in FIG, 28 also extends up tiirough tiie higher levels as shown by FIG. 29 & 
30. 

Of course, it is desirat)le for tiie spnng-loaded clips to advance tiie hair tips towards tiie attachment area but tiiey must not advance 
faster ttian the hair extensions in tiiem are used. Refemng to FIG. 27.1 , tiie channel obstiruction A helps keep tiie hair e)rtension dips from 
advandng faster tiian tiie hair extensions in them are used. It does tills because tiie hair extensions hanging down from tiie dips are forced up 
against it. This design only atiows the spring-loaded clips to advance when tiie front-most hairs in ttiem are attached and pulled from the dip by 
the bend-under system. 

A second purpose se ved by said channel obstruction is to prevent scalp hairs from advandng to tiie point where tiiey actually start 
puling the cartridge dips back^vards away from tiie attachment area. Remember, tiie scalp hairs are coming from the direction of arrow B. 

As shown in RG. 27 <ind 27.1 , in tiiis particular embodiment, said channel obstruction is only placed on level sixteen. It is not placed 
on the levels above it because ti-iis wouldnt give exiting hair extensions an area to overtiang tiie channel obstruction without holding tiie cartridge 
back. It is not placed under tiiis tovel because directiy beneatii is tiie attachment area, and tiie hairs must have enough dearance above tiiem to 
bend under channel obstruction A in order to enter tiie attachment area. You might not completely understand tiiese two concerns now but it will 
become apparent when 1 explain exactly how hairs flow tiirough the system. The actual placement height and tiiickness of tiie channel 
obstruction A is sometiiing tiiat must be calibrated empirically during prototyping. In otiier words, when I refer to only placing it on level sixteen 
tiiat is sometiiing specific only tci tiiis set of drawings. This is not to say tiiat couldnt be placed on more tiian one level or a different level number 
so long as tiie above concerns are taken into account. 

To Review: 



Simplified Aggregate Stack 

FIG. 34 is a diagram of tiie attachment stack. Its simplified in tiiat it doesnt contain every level tiiat tiie attachment stack would have 
in practice. Instead, to keep things simple, it only shows several representative levels. The following are some overall points atx>ut tiie system: 

I. The Attachment Slack is Likelv Made of Sheets of Metal: 

A. Wost of the levels that I have described are very tiiin pieces of sheet metal. Some of them have a tiiickness similar to that of a 
piece of paper. Of course, since they're composed of metal, they're much sti-onger and more rigid tiian paper. The sliding hair handlers are 
especi^ly tiiin, except for level eight which has tips tiiat extend vertically downward into the attachment area. The sheets of metal can be shaped 
into tiie cross-sections I Ve descnbed above using various methods: 

1 . Photochemical etching- A technology similar to tiiat used in making microchips, only neither as expensive nor accurate. 
Photoetching involves coating a sheet of metal witii a sutistance tiiat hardens on exposure to light A pattern is optically projected on the surface, 
and the surface is developed. Tiose areas on tiie surface tiiat were exposed to light remain protected after devetoping. Those areas of the 
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surface that weren^ exposed to iig it have only bare metal that is susceptible to chemical etch[ng^ Thus, shapes can ™^ 

Sheet oy ®^P°SjS)reLT A highly accurate additive fabrication method tiat depends on depositing an electraiyte on an 
electrically cr^m^ pattern. It can form sheete of metal with features having tolerances of one micron or tighter. l^»f*evel d ac^ura^^^ 
be^^ed foTm^t bSss-section» of this invention. Thus, its added expense over photochemical etching is unjustified for most levels of this 
machine However there rnavbe a limited number of levels that coUd benefit from the accuracy of electrofoo^ „ * , 

machine. ' ^^^^ precisely and accurately. However laser cuttng 'S gener^ly toos ow o^^^ 

to cut each leJ^froma blank piece of sheet metal for production purposes. Rather, laser cutdng should be used to cut tabs off parts produced by 
photocherxTica^e^^^^^^^^^ glass optical prism fori, shown in level four, as shown in FIGS. 7 and 8. might be manufactured by 

5 Laser Chemical Vapor Deposition (LCVD)- LCVD is an emerging technology that promises to allow sm^l parts to be formed 
directiv from vapor phase by using a laser beam. It promises to be highly accurate but is not a commencatly available yet 1" p^e 
d^ilioTaclrX^ shape is projected using high energy lighter electron beams^ j^i^e future^^^^ to be an effective 

m^s for producing the stack lex^els. This technology is known to produce extremely pure and extremely strong f^atena^s, 
means lor prc^^ ^ y analogous; technology can be used to manufacture this invention. The above five examples are only possibilites, 

II H olding the Levels of the Stack Together: ...... 

The above memods describe ways of forming patterns for individual cross-sectional layers. However, these individual layers must 
somehow be attached. There are several ways that this can be done, including but not lirriite^^^ .,o^«...t«.«io«fth** 

A. Bonding with adhesives- This rnethod would use a thin film of adhesive applied between the surfaces of the vanous levels ^me 
stack. Although a relatively easy method, adhesives are probably not reii^le enough for this application. For example, the polymer adhesive 
this svstem uses to attach hairs together might itself degrade the adhe^ve. , . i t^^ 

B Welding- Welding v/ould most likely be done with laser beams. For example, two or more thm layers of metal can be weWed 
tooether by hitting thi surface of one of them with a laser beam. This is probably the most reliable way attaching vanous levels of ttie stack to 
eS:h other It allows for a durablB hermetic seal, which is especially useful for fonnaing channels ^ « .• *: h 

each otner^ix to^ ou ^ ^ ^^^^ holes that through them that allow them to be held together by bote Realistically, 

bdts would probably used In con-ibination with a means such as welding. The bolts could be slide through holes E in FIG, 1 and homologous 

holes rieed to slide reiative to each other will be attached by running a rod through them. However, this rod and 

hair handler assembly will not pr event the layer from sliding relative to each other. ^ * ^..^ thr^Mnh hr.ioe in two Hin 

Refemnq to FIG. 39: the bolts H used to hold the layers together may have elongated heads that can be slid through holes intiie clip 
cartndqes B. This wili help positcn the removable clip cartridges atop the attachment circuit stack. Of couree these elongated clip cartndge 
engagement rods N don1 have to be bolts running through the entire stack, instead, they could just be attached near the surface. 

TIT Attachinpr Peripheral Components to the Attachment Stack: 

TTie functions of the attachment stack are aided by vanous external componets attached to it The following is a recitation of how 

some of **^^^P®^P^^^^^ front view of an abbreviated hair extension attachment stack, the hair exterjsion cli^ C are 

held by the clip car^dge B. The hair extension clips C extend from the cartridge and allow the tips hair extensions (not shown) which they hold 
to extend below, pertiaps in danciiing manner. ^ . ^ . »^ x*u*«* i«w««^+t*^* 

These hair extension bps are guided in individual channels by the tunneling areas A, in FIG. 36.1 . 1 call the areas of these layers that 
guide and funnel hair extensions the hair extension hoppers, in FIG. 39 and FIG. 39.1 , the hair hopper levels are represented in abbreviated fomn 

by the top ^"^^^"^gl^yl^g^^^^l^^ l^ajr handlers sideways and fonward and backward. They lead off to devices that pull on tiTem 
causing them to move. (I'll say more about this later.) Of course, the hair handlers are at the same levels as their cables. In emb^^^ 
the layers where the moving hai- handlers are need not have tunneling fronts, so there is nothing but air space at the fronts of their layers.The 
moving hair handlers are imporgmt because they move hairs around and put tiiem where we warit them. .^r^r^^^ntoH 

In FIG 39 and FIG 39.1 , below the hair handlers are ttie lower stationary hair channel levels where the nozzles reside, represented 
in abbreviated form by the two lowest stacked levels F. It is in these lower levels where the polymer adhesive is applied to the haire. 

In FIG. 39.1 we see zx\ elevated back view of the attachment stack, notice the spnng-pin-pullback cable lasso G around the 
rectangular spnng-pin tabs. Thi£t configuration makes it possible to pull ail the spnng pins to ttie back of the cartridge, thereby, puiling ail tine hair 
extension holding clips to the bsick of tiie cartndge in line with each other. Refening to rearview in F G. 39.1, hair 6)dension holding c^^^ 
Dulled to the very back of their cartridge and lined up witii each other. This is achieved simpiy by pulling the lasso-shaped catjie G backwards, in 
FIG 39 the lasso pulls the spnng-pin tabs K which it surrounds backwards. Simultaneously, this causes the hair extension dips to tje pulled 
backwards. Ideally, this lasso cjibie leads to an achjator. such as a solenoid, tiiat pulls it backwards when the system's cornputer tells it to. 

in FIG. 39.1 , notice tliat the sensor circuits extend to the very back where their contacts are exposed on surface H. This is where the 
electric wires or fiber optic cabi 3s come in contact with the sensor drcuits. u ^ i ♦ 

A liquid adhesive is used to attach the hairs together The back of level three (in un-abbreviated version but the lowest level in 
FIG 39 1 ) shown as surface L, is where the liquid adhesive is inti-oduced into the attachment stack. The outline of the mariifold pathways fyi can 
be seen in FIG 39 1 Really, thti liquid adhesive manifold would be concealed under level three in the un-abbreivated vension, and only a sirigie 
adhesive input hole would be seen. A hose t carrying the liquid polymer adhesive will be attached to this single hole in level three (un-abreviated 
verision) The liquid adhesive will then be canied sideways and then fon^fard to the attachment nozzles by the manifold patiiways M. which 
really are formed into level two (un-abrevtated verision). 

Acuator Cable Interface with Hair Handlers: . w *u u ■ wi«^^r«*Kir, 

Referring to FIG. 40. the sliding hair handlers are attached to actuator driven cables A and B. Remember, tine hair handlers are thin 
sheetsof metal. An actuator is Jiny device that moves something back and forth. A solenoid is one type of actuator. ^ 

Before, I describe how actuator driven cables such as A and B, in RG. 40, move only the front portion of a level. The frorjt portion, of 
course being a hair handler tine-assembly. The issue we will concern ourselves with now is how these cables are attached to the levels that 
they move without interfering with other levels. For example, how the cable attached to one hair handler tine-assembly sheet C stays out of the 
way of the levels above and b€ low it such as hair handler tine-assembly D below. ^ • ^ ^. « ™k.w .^r^^c 

Since it is expected that these actuator driven cables will be attached to the top (or bottom) of a sliding hair handler tine-assembly, ttie areas of 
cable attachment like E will as such be tiiic^er than the rest of the layer to which it is attached. As such, a cable clearance noteh F h^ to be cut 
in the overiying hair handler assembly C above the point of cable attachment E. This is to allow the cable to fit between the twosheets of metal, 
which compose ttie hair handlor tine-assemblies C and D, while at the same time allowing ttiese two sheets of metal to he surfece to ^fface. 

These cable cleararce notches F will have to be wide enough to allow adequate clearance margins Q around the cables as ti^ey and 
ttie sheets of metal ttie^re attached to move around. Remember, these sliding hair handlers not only might move side to side, but some of ttiem 
also can move forward and ba:kward. As such, ttie cable clearance notches must be adequately large in order to leave margins like G tor 
movement in several directions between cable attachments like Hand edges of clearance notches like F. ^ ^ . ^ ^ 

The spacing scheme shown here assumes that the tiiickness available in cable attachment area E will be no greater ttian the 
thickness of one tine-assembly level. In other words, we are assuming that the attached cable A is no ttiicker than ttie sheet metal otwhKih ttie 
slidinq hair handler tine-assen-blies are made. Thus, cable clearance notches can be just one sheet tine-assebly thick. This allows for the caWe 
attachments and cable clearance notches to be alternated between two positions, per hair handler tine-assembly side. For exairipte, ttie left side 
of these hair handlers will hav€i cable A with notch F above it and a second cable H attached to tine-assembly C at a second caWe-attachment 
Dositon J Of course, if there had been a ttiird hair handler tine-assembly stacked above level 0, it would have had to have a cable elegance 
noteh over position J. This would allow all cable attachments on tfiis side to be alternated between just two cabie-dearance-notch positions. 
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However, if the cable atachments were thicker than one layer ol sheet metal, then the ciearance notches would have to be made 
thickar In other words thev would be made through several layers of sheet meta! above them to allow for the clearance of just one attached 
S'shouW^^ attachments would have to be alternated between more than two positions per cable-attachment 

Altemativeiv usinq cab e/hair handler interface sheets would allow thicker cables to be used white still attemating attechrrient 
notches be^vlSmi^t ti/o mSit^^ a configuration, the thick solenoid-driven cables are not attached directly to me sheet metel of the 

haY hl^dle^^U to thin flexible sheets. These thin sheets then go on to attach to the sheet irtet^ of me »iair handei^^ince 

mes2lSrface s^^^^ no thicker than one sheet of the hair handlers, their clearance notches can fc^^^^^^ 




solenoid-driven cables themselves are not likely to be accurate enough. In order to achieve accuracy in movement a rnovement ojr^ol rod I 
will be used. Movement control rois not only keep the sliding lay^ in place but. also, control their path and distance of "^vemertt For 
example, tine-assembiy D represonts level eight which is the the pincher that moves fomi side to side pressing hairs between itenotches up 
aaSnSme en^l Bv pressing Lp against the edges of this slot K, this control rod 1 controls how far tiietin^ 

tPde There ™me pKat m we^^^ only in t^o directions, but lour. Their control rods and slot sides control the paths of their movements 
in a similar fasNoa^ ^^^^ ^ ^^^^^^^ ^^^^ attachment stack, in this embodiment, it runs through the thickness of 

the entire attachment stack. Howover, it serves its purpose solely in the levels of the nrx>ving hair handlers. 

Numerical niTnensions of the. Attach ment Stack: ^ ^ 

I want to make sure yo j have a good understanding of the size of the attachment stack. The following lists some informaton about its 
dimensions: 

-Its about as wkfe as tRe head of a razor 1 -1 .5 inches (2.54-3.81 cm) and, or perhas. as wide as an electric tnair trimmer whic^ is 

1 .5-2 ^j^-j^ jg £ jjQ^ ^icjth of an electric hair trimmei's channels, anywhere from .5 to 1 .5 mm (.01 97-.059 inches). 

-The attachment stack drawings, which IVa been showing you, are simplified. They only have four channels. In practice, the system 
would have about 15-25 channels, rK)t just four. . ^ ^, ^ ^ i« i 

-The length ttie the attiichment circuit stack will depend iargeriy on how long, the hair extension holding clips have to be made, 1 
would exoect that stack's tenqth to tie between 4-8 irvches, ^ v ^ u 

-| would estimate liat the height of tt^e stack (from its lowest level to its top level where the bottom of the clip cartndge rests) to be 

less than ^Ifj^^^^^^^^jj^ dmenstons are or^y guidelines to understanding the first embodiment of the system. However, they should in no 
way be cor^tnj^^linnitatio^^^^^ ^ verision of the attachment stack that is simplified. In that it only shows about six representative levels. 
The actual attachment stack would have closer to twenty levels. After all, eariier about twenty different levels were descnbed individually. 

Hair Ha n filer Movemen t Sequence 

1 have iust finished exDlaining the physical structure of each part of the attachment circuit stack individually. Now, I will explain how 
the various hair handlers of the attachment arcuit stack work together. I will give you a better idea of exactly how and when they nrjove relative 
to each other. In the following de scription, note that most of the these drawings represent cross-sechonai views of ttne attachment stock. The 
cross-sectons run parallel to the layers of the attachment stack. The hair extension cross-sections are represented by shaded circles, ana me 
scalp hair cross-sectons by black circles. 

First Step ^Senes^^ ^^^^ channel narrowing entrance entrance gates F and G, respectively for the scalp hairs D and the for the hair 

extensions E, have been moved over to nan-ow their channels. They will likely make this move exactly at the same time. They also serve as 

entrance gates by preventing hairs from prematurely entering the attachment area. ^ • -^ -^ ♦«,^r^« 

Recall the purpose ofthe channel narrowing entrance gates is to temporanly narrow the channel down to one hair-widtti in mjtenng 
areas A and B. while preventing the hairs from nnaking unauthorized entry Into the attachment area. Notice the connectvity bndges G of the nair- 
handltng-tine assembly 

Next Step Series . - ^ 

\n FIG 42. the combination entrance gate/channel narrowers have already been moved over the hair channels in the Pjew^us step. 
As suc*i in this step, they are only shown as outlines. In this step, the pushtiack gates A, both one for the scalp hairs and one for the hair 
extensions are moved over their channels in order to close a specified number of hairs into their metering area notches B. Both pushback gates 
mav move exactly at the same t me. Notice how each pushback gate has two metering area notches, each which grabs one hair. 

Now took at FIG 43. It shows whaf s happening in tiiis step to the hairs from the left side of the channel plan view. Notce how we can 
see the hair extension entrance gate A and scalp hair entrance gate B. They prevent both the hair extensions and scalp hairs from entenng me 
attachrrwnt area C premattirely. Also, notice that that the hair extension multiple pushback gates D and me scalp hair multiple pushtsack gates £. 
The scalp hairs F are being strjilghtened by the tensioning hair straightener G. The hair extensions H are being held by hair extension clip 1. 
There is a straightening peg J siiown behind the hair extensions. The channel obstmction, previously shown as A in FIG. 27. is shown here m 
FIQ 43 as K The scafp haurs e)ctend upwards from scalp O. The obstmction N represents the fonward edge of the floor level of me har 
extension tip trench. The tip trench is ttie channel mat supplies me hair extensions. Sometimes scalp hairs wont get processed unt meir 
foUk:ies have already passed under and past me attachment area, in which case such hairs might have to bend around obstmction N. 

In FIG. 44, this samts side view shown in a perspective view. Notice how me hair extensions E are hanging down frorri me hair 
extension holding clip A. Notice the straightening peg B below me yellow clip. It keeps these hair extensions from cun^ng exc^iyely 
backwards. Device C in front is the tensioning scalp hair straightener. I have not described exactly how it works, for now, lust thirik out as 
functionally equivalent to human fingers which pinch me scalp hairs F and lift them straght up away from the scalp. The scalp hair straightener 
ensures mat me scalp hairs stand straight up, like rows of com facing an onconning harvester. The bend-under system D is shown in mis 
drawing. The wire-frame outline G represents me lowest levels of me hair channel pamway of me attachment stack. 

When looking at the side view in FIG. 43, keep in mind tiiat me lightiy shaded lines represent haur extensions H hanging down from 
where me^re held by dip I. Thei hair extension ends are kx>se, so its helpful to mink of mem behaving much like tiie bristies of a paintbmsh. 
This is to say mat the clip I holds me hairs togemer much like the metal cnmp of a paintbrush. 

In fact FIG. 45 shows a paintonjsh A superimposed on me clipped hair extensions wim homologous regions of me two aligned, uke 
paintbrush bristies, me hair extension tips C are free to move about within certain limits. But also like a paintbrush, to a large extent ttiese ttps 
want to point straight downward. Also, notice me straightening peg D and me dari<ly shaded channel obstruction. You know tiie obstmction tiiat 
prevents the hair extenaons frcm advancing faster man they're attached. The hair extension dip, straightening peg, and channel obsttuction 
togemer functionally sen^e like the sides of metal palntemsh crimp B. ^ ^ t. 

Since only a limited number of h^rs are to be metered out at a time, me small delicate hair handler gates only let a specified number 
past them at a time. If you can imagine yourself manually taking a small straight pin and using it to count out one bristle from a paintomsh at a 
time, men you'll have a good irtuttive understanding of how me pushback gates count out hair extension tips. In FIG. 43, me hair extensions are 
shown by lines H and may mo^re In tie direction of arrow M. , ^ • ^ 

The scalp hairs are ishown as by lines F and move in me relative direction of arrow L. The main difference between scalp hairs and 
hair extensions is mat me scalp hairs are held under tension between me scalp and me straigtener G, but me hair extensions H are only held by 
clip i. For now, mink of me tenjaoning heur straigtener G as two numan fingers pincning hairs and pulling mem straight up away from tiie scalp. 
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We will discuss the design of the stBigtenter in detail later. The scalp hairs, in contrast to the hair extensions, behave less like paintbrush 
bristles and rrrore like iittte pony tails^ being held are under tension. Once again, if you can imagine yourself using a straight pin to count out hairs 
one at a time from a pony tail held under tension, then you'll have a good intuitive understanding of what the pushback gates do to the scalp hairs. 

Look at FIG- 42. By running an electric current or iight beam across the channel at eadi metering area B. we can ascertain whether 
or not they have scalp hairs in them. If they dont have scalp hairs In them, then their corrsponding attachment nozzles need not be fired. That is 
to say if there is not a scalp hair in a metenng area, then the one nozzle that corresp9nds to it need not shoot out a bead of adhesive. However, 
this strategy is probably needlessly complex because it requires each nozzle to be independently controlled. Most likely the simpier scheme of 
tiring all nozzles in the system at once will be used. 

Next Step Series ... ^ ^ . 

In the previous step, as shown by FIG. 42, neither pushback gates A nor slide out prevention gate C had been moved into the 
attachment area yet In friis step, as illustrated in RG. 46, both the pushback gates and slide-out prevention gate have slid over the attachment 
area This slide out preventer's putpose is to prevent hair extensions (and two a lesser extent scalp hairs) from failing out of the open sides of 
their pushback gate metering notches before the pushback gates come to rest lined up with each other. The slide out preventer should be moved 
fonward, as shown, into the attachment area slightly before, or at the same time as, the pushback gates are. ' 

Also in Ms step, both pushback gates have been moved straight fon/vard in order to carry the hairs they had metered out into the 
attachment area. Notice how the twro hair extensions in ^e hair extension pushback gate's notchs B match up perfectly with the two scaip hairs 
in the scalp hair pushback gate's notchs. When pushback gates move hairs from the original metering area location to the attachment area, they 
are functioning as transport-forwanl gates. ^ . . . . ^ 

In FIG. 47, notice what this step looks like from a left side plan view. The hair extensions are lined up with the scalp hairs rn the 
attachment area, because both the scalp and hair extension pushback gate notches line up. 

Next Step S^ies 

Referring to FIG. 48 which is a top pian view, this step begins with the slide out prevention gate being nrwved back to its orgininal 
portion, so that it no longer blocks the hairs from escaping from the open sides of tfiis pushback gate notches. Of course, it doesnt need to block 
them anymore since the pushback gate notches are lined up and, as such, block hairs from escaping from each other. Look dosely, the 
pushback gates are harder to see because only their outlines are shown; they are not shaded because they do not move in ttiis step. 

The second part that does move in this step Is the pincher A. Notice how the pincher has two notches in it that line up perfectly with 
the two hair holding notches of each of the pushback gates. It begins (or at least continues it journey) from the right to the left Along its journey it 
pushes both the hair extensions ard scaip hairs together in front of the left wall of the attachment area. Here, they are held still and close together 
in front of the adhesive polymer attachment nozzles in this wall. 

Refer back to FIG. 16.2 in order to see a three-dimensional picture of the pincher. Recall that its top is slanted fonward such that it 
comes in contact with the hair extensions near where they are being held by the pushback gates, before the lower portons of tie pincher do. 
The mechanics behind this is illustrated by the series of drawings in FIG. 18. Since its slanted design pinches the higher portions of the hair 
extensions first it lets its lower levels pinch the hair extensions progressively later, guiding any wayward lower hair portions into alignment with 
tile notehs above them. 

FIG. 49 illustrates the vory beginning of this step from the left side. In this drawing, the pincher is on its way but has J22t completed its 
journey to left Notice how the lowor portions A of the hairs extending below the pushback gates are not completely held together unlike their 
higher portions B, which are held more closely by the pushback gate notches above the pincher. 

(Schematically from the SI DE-Second fnalf of step XX only:) 

In FIG. 50, we see the siecond half of this step from the left side. The pincher has moved farther leftward. We can see that the 
previously wayward hair portions A. have been brought into alignment with the pushback gate notches B at)ove them. Because of the shape of the 
r^r pincher, it pinches the hairs together at a point near B, above the attachment nozzles, and a pant near A, below the attachment nozzles. 
Notice how frie pincher chambers are relatively wide in the middle near area C, such that they fonnn empty chambers around the little bundles of 
pinched hair. These empty chambers are carved out in order to give the attachment bead room to form around the hairs. 



BRAKE ON STRAIGHTENER ACTIVATED IN THIS STEP 

At this point, there shoLid be something that clamps down on the scalp hairs while the attachment beads are being applied so that 
attachment system cant be nroved during this time. The part of the system that is most capable of doing this is the tensioning hair straghtener. 
Since we havent discussed the straightner in detail, just think of it as two human finger capable of pinttiing hairs and pulling them straight up 
away from the scalp. The straightner should clamp down before the pincher has reached its left most position. This will prevent the attachment 
system from being moved tonrtiarc in the hsur until the attachment beads are tn place. In essence, the straightener is functioning as a brake. 

Preferrably, the straigtener should brake after pinching together aosl pulling hairs up, bqI just after pinching before pulling hairs up. 
This strategy will ensure that during the attachment process proper all scalp hairs are pulled tight. 

Next Step Series 

in this step, FIG. 51 shows the pincher A is up against the left wait The polymer adhesive nozzles B shoot a burst of liquid polymer at 
the hairs held together and centered in the hollow attachment chambers in front of them. The attachment chambers are formed when the pincher 
notches are pressed up against fr le left wall of the attachment area. These dotted line cirices C represent the liquid attachment polymer 
surrounding the hairs and h^r extensions. 

In FIG. 52, this step is llustrated from the left side. Notice these newty formed attachment beads A. shown as black circles. 

Next Step Series 

In FIG. 53, notice the UV optical pathway B. This UV light source hits the liquid polymer beads A with a flash of intense UV light in 
order to harden them. 
Next Step Series 

Release Brate: 

At this point, the straigntner should release its pinch on the scalp hairs. This will allow the attachment system to advance fonward 
over the scaip. 
Next Step Series 
Pushout: 

WeVe attached the saalp hairs and hair extension together but we sttli have to help these attached hairs exit the attachment system. 
The following explanation will explain this step. This step is best explained by using two different drawings. 

Schematically from the TOP-First half of step series only: 

in FIG. 54, the first thing that happens is ttiat entrance gates are slid back over the hair channel, blocking entrance to the attachment 
area, if they hadnt been already. Next, the scalp iiair pushback gates move to the nght, placing them where they are in this drawing. 

Schematically from the TOP-SeiX)nd half of step series only: 

In FIG. 55, we can seei that the hair pincher has also moved from left to right Although the way IVe broken it down into two drawings 
might suggest the pincher doesn't move until the scalp-hair pushback gates have nroved, this is not the case. Really, I just drew them as 
separate steps for ctanty. ideally, the pincher and the scaip-h^r push back gates would start their journey to the right at exactly the same time. 
Refemng to FIG. 55.1 , the pinchcir ends its journey to ttie right by retracting into this pmcher-retraction notch A, which has been fonned into the 
right hair channel tower stationar/ levels. Remember, this pincher has a portion that hangs down vertically into the stationary channelsm as can 
be seen in RG. 16-16.2. 

The scalp-hair pushbs ck gates after moving to right, as they did in figure 54, retract strgught back away from the attachment area, to 
come to rest where they are in RG. 55. 
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The hair-extension push Dack gates move to the right, from where they were in figure 54, to come to rest in me with e^^!)^"®* j^' 
as shown in FIG. 55. Notice that when it moves to the right, it pushes the hairs in its notches to right also. The pushback gate is fs a 

^toltaci^ inthis 4p because it is pushing hairs out of the attachment area Notice how the attached hairs B havelieen pushed so far to 
the right that they are lined up with < jxit channel C. 



Schematicanyfmm^^^^ in FIG. 56. Notice how the entrance gates Aand B have returned to a position where 




Next Step ^^^^^^^ extension pushback gate ends its joumey to the nght the pullback hook A begins its ]oumey timed 

to meet UD with the pushed out hairs as soon they have moved far enough right to allow them to be pulled back into the ewt channel.p s is to 
Kilffriat Jd^X p^^^^^ should come into contact with the pushed out hairs B slightly before they have completely ended their journey 

to the right. 

Next Step Series 

Schematically from the TOP-FirsI half of step senes only: . * ^ * .^^»r>.u*r. 

In FIG. 58, once the pullback hook A has surrounded the exiting hairs B, the hair extension pushbadc gates G are free to move back to 
the left, to where they are shown in this drawing. 

SchematicallyfromtheTOP-Secondhaif of step series only: . ^ ^ , ^ ^ ^ ^ ♦ ^ 

As shown inRG 59 tl-ie pushback gate doesnt stop its journey backJt continues straight back away from the attachrrient area, 
Duilina the exiting hai'rs farther and farther back in the e)dt channel until they are engaged by the bend-under system. Once the exitng hairs are 
engaged by the bend-under system, the pullback gate is free to return to its originalstarting position. Also, notce that the hair extension 
pushback gates have returned to tneir original positbn. 

Schematically from the SIDE-Botrt halves of step series: , . ^. ^ , • K™^f 

FIG 60 shows the this series of steps from a left side plan view. The exiting hair bundles A are being pulled back in this c^irection ot 
arrow B bv the pullback hook C. At the back of the exit channel, tiie hair bundles A will be handed off to the bend-under systern, which will 
continue this backwards pulling motion of the hair bundles A. This allows the pullback hook C to move forward returning to its starting position 
Notice how tie attached scalp haiiB D, shown as black lines, and tiie attached hair extensions E, shown as hghtiy shaded lines, are being pujed 
out of the tensioning hair straighte ler I and hair extension clip J, respectively. Since tiie hair exterisions E are attached to the scalp ijars by t^^^ 
^chment beads F, tiiey move with the scalp hairs. If tiie hair extensions were not attached, tiieir tips would most likely bend over the pullback 
hook C and they would not be pulled from their holding dip. ^ . . ^ u - ^ ««oir» 

The front edge of hair extension channel floor is denoted by G. This same front edge is also shown by H in FIG. 1 . Refemng ag^ to 
FIG 60. notice how sc^p hairs H which originate under ttiis floor G bend around it even if their higher portions have not been flowed into tiie 
attachment area yet. This is fine because tiie pincher will tend to push tiie scalp hairs H that underiie the atlachmerit area ou^ of rts way. This 
way tiiese hairs will be pushed be low or to tiie side of where tiie attachment process occurs. Thus, tiiese scalp hairs will not interfere witin the 
attachment process but, instead, will wait tiielr turn. 

Next Step Series 

^l^^^Srtfr^c^ie^^w sn before tiie pullback hook has retijmed to Its original position or even cached tije back o^^ 

WE DO NOT HAVE TO WAIT FOR THE HOc5k TO DO THIS BEFORE STARTING THE NEXT CYCLE. THE NEXT CYCLE CAN START 

BEFORE THE HOOK FINISHES! ITS BUSINESS AND RETURNS TO ITS STARTING POSITION. 

WHY IS IT POSSIBLE TO BRING ADDTIONAL HAIRS INTO THE ATTACHMENT AREA BEFORE HAIRS FROM THE PAST CYCLES 
HAVE COMPLETELY CLEARED THE ATTACHMENT SYSTEM? THE ANSWER FOLLOWS. 

FIG 61 shows the mostiy same thing, as FIG. 60, only in perspective view from ti^e right side. The pullback hook is not s*?own in 
FIG 61 This is because tiie exiting hairs have already been engaged by tiie bend-under system, and tiiey no longer need tiie pu«back hook. 
Notice tiiat when the attached hair extensions A and attached scalp hairs B are pulled backwards, tension causes tiieir lower portions G and H. 
respectively to rise up at an angle. And in doing so, tiie attached scalp hairs and attached har extensions get out of tiie way of me unattached 
scalp hairs and unattached hair extensions behind them, even before they are entirely pulled from tiie hair stiraightener E and dip D, 
respectively This makes it possiisie fertile spring-loaded hair extension clip D to advance fonward pushing its front-most unattachea nair 
extensions irtto ttie channel obsti^LJction F, even before tie attached hair extension has completely exited tiie clip tiiat holds it. Also, noticehow 
the exiting hairs A and B have bean pulled clear of tiie tiie functional areas C of tiie hair handling tines, so tiiat tiie hair handling tines are free to 
meter out and position more hai rs for attachment. For visual clanty in tiiis diagram, no unattached hair extensions or scalp hairs are shown 

behind tiie ^^^gg q| handling tines are defined as tiiose spedally-shaped areas of tiie hair handling tines, usually at 

tiieir very ends, ttiat actually touch and manipulate tiie hairs and hair extensions. Furttier, in a more abstract sense, ttie definition of func^onai 
area cari be extended to tiie sides of ttie hair channels tiiat actually touch and guide tiie hairs and hair extensions. Also, discrete areas wrth a 
specific function, such as nozzles;, int^es, and dipole ends of a sensor gap, can be considered functional . P^ ^ 

You may be wondering if tiie tops of tiie attached hair extensions and scalp hairs A and B, which haveni yet cleared ttieir dip p and 
hair straightener channels E, respectively, woni get held up when tiiey press against tiie dead end at tiie hair extension charinei oMtixiction F. 

The answer is no; atteiched hairs and hair extensions will move around the hair exten^on channel obstruction F. To furttier 
understand how tiiey move arx>u nd it. take a look at FIG. 62. Its similar to FIG. 61 , only its a close up of tiie area near tiie channel obstruction. In 
FIG 62, ttie 6)dting hairs and tiair extensions tiiat are being pulled out of ttie straightener and clip are under tension and, as such, tiiey do not 
want to hang strsught down, but i istead, tiiey want to become more parallel wttii tiie clips. In doing so, tiiey are forced to move up at an angle 
closer to tiie tjottom of tiie hair e:ctension clips. Notice how tiie exiting hair extensions tiave a bend A that overtianqs tiie hair extenaon channel 
otjstruction B. As such, tiie ewting hair extensions do not press up against the hair extension channel obstruction, but instead, overtiang it. This 
leaves tiie unprocessed hair extonsions C (two shown) behind, to come in contact witii botii tiie channel obstruction B and tiie hair handlers 
located at ttie level of E below. , ^. ^ ^ ^ 

Because of ttiis conficiuration, tiie unprocessed hair extensions C are free to be pushed fonward into tiie dead end B, which also 
means ttieyVe been pushed foniifard far enough to be engaged by hair handlers located at tiie level of E, such as tiie pushbadc gates. 

Also, notice how a similar process is occuiring witti ttie upper ends of ttie scalp hairs D. A darker-shaded scalp hair has been 
attached to a lighter-shaded hair extension and it is pulled around to right of ttie channel obstruction B. This way ttie unprocessed scalp hairs, 
such as those two behind, are f nae to be engaged by the hair handlers, even before ttiose ahead of tiiem entirely exit ttie system. Thus, the cycle 
is free to start again, even tiiough attached hairs and hair extensions from previous cycles have net completely cleared the tiie system. 

Recall, ttie reason w« use ttits hair extenston channel obstaiction B is to prevent the hair extension dip F from advancing forward 
faster tiian tiie hair extensions C in it are used, and to prevent tiie scalp hairs D from interfering witii said clip. Also note, that while ttie 
attachment adhesive is being applied by tiie nozzles, tiie pushback gates would be free to retijm to tiie metering areas along tiie channels and 
isolate more hairs at tiiis time, Tnis could be made possible by introducing a dedicated pushout actijator. so tiiat tiie hair extension pushback 
gates dont need to serve ttiis dial purpose. 
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How the Attachment Stack and the Peripheral Structur es Connected tQ it 

are Supported. 

A simpiified verision of tie attachment circuit stack is shown In isolation in FiG. 34. However, the attachment stack cani function in 
complete tsoiation, as its shown, iristead, it must be connected with cables, beits, and wires that support its functions. Also, it ideally should 
somehow be connected to a handii3 such that it can be moved over me scalp by a human hand. (Or in a more ambitious embodiment by a 
mechanical means such as a robctic arm.) . . , ^ _^ ki i n 

Up to this point, I have described the entire attachment circuit stack, and some penpheral structures connected to rt. Now, I will 
discuss how these penpheral structures are themselves supported, and how the attachment stack can be most ideally held by a human hand. 

in FIG. 63, the entire attachment stack is shown as a single object A, Its individual layers have been omitted. The first thing that Is 
connected to the attachment stack A is the surrounding gray structure B. IVe named it the belt buckle because like a man's belt buckle its rigid, 
planar and attached to a longer fie xible stajcture. The longer flexible stnjctures that the belt buckle is connected to include cables, wires, and a 
linear chain of ribs that supports the bend-under beits. However, these trailing flexible stnjctures are not shown in FIG. 63. They will be 
discussed later 

Notice how the attachment circuit stack A is seated in the center of the belt buckle B. To keep the attachment stack A and belt buckle 
B together the same bolts C that am though the stack's layers to help hold them together aiso may run through the floor of the belt buckle in order 
to secure the stack to it Notice how the portions of these bolts C directly above the top of attachment stack have widened collars. You should 
assume that the bottoms of these t>olts are extended through a planar floor in the bottom of the beft buckle ^d threaded so that nuts (not seen) 
can be screwed on tiiem. ^ „ 

Previously, i mentioned longer flewble stnjctures that extend from the back D of the belt buckle. Although not shown here, the flexible 
structures ail lead to the support b<ise unit. By support base unit, I mean the centr^ized equipment that provides support sendee to the hand held 
attachment system. For example, the type of vacuum cleaner that has a flexible hose leading from a big heavy box, where its motor and bag 
reside, to a small hand held nozzle could be said to have a support unit Of course, the support unit would be the big heavy box where its motor 
resides because it provides suction to the handle unit In a similar manner, the handle heU attacher system can be said to have a support unit. 
This support unit serves various functions each of which will be described tn turn below. 

Solenoids/Acuators: 

I have already mentionisd that the hair handling tines are sliding layers that must be nx)ved back and forth. The power to slide them 
back and forth is delivered through cables connected to sc^enotds or some other forni of actuator. 

As discussed earlier, ttiere are multiple sliding hair handlers in the attachment stack, each with at least two attached cables. Two 
cables because the cables must be grouped in opposing pairs that PULL in opposite directions. With this many cables, each attached to its own 
solenoid or spnng, the cables could easily get entangled with each other if some effort isn't made to isolate them from each other. 

Manufecturers of bicycie brakes isolate individual brake cables in flexible tubes. Ideally, the inside surfaces of these tubes has a low 
coeffiecient of friction so that it cari guide the cable around bends without generating a great deai of friction. 

The actuator cables used with the attachment stack will aiso be isolated in tube-like structures whose internal surfaces have a low 
coefficient of friction. However, since there will be many such tubes required, we will use a flexible stmcture that has the cross-sections of 
many tubes parallel to each other such that they form a tube ribbon. In order to get the cables into this tube-ribbon, it may be helpful to configure 
the ribbon as hawng two snap-together halves. Refening to FIG. 64, the two halves A and B of the cable ribbon are shown before they're snaped 
together around the cables C. FIGi. 64.1 shows the cable ribbon halves snapped together. This diagram shows just one short length of such a 
tube-ribbon, but remember, the tube-ribbon is a long and flexible stiucture made up of many such segment-lengths. 

FIG. 65 shows how two tube-ribbons A can be used to carry actuator cables to the attachment stack. Notice how the actuator cables 
C and D extend out of their tube nobons up along the length of the beft buckle at which point they are guided around comers B on the belt buckle 
and attached to their corresponding sliding hair handler layers, in the attachment stack. The cables C, which are guided around comers whose 
cun/ature lies in a plane parallel to the top surface of the attachment stack, are used to slide the hair handling tines back and forth in a sideways 
manner. The cables D, which are guided around comers whose cun/ature lies in a plane perpendicluar to the top of the attachment stack, are 
used to slide hair handling tines in a front and back direction. 

Cabies and VWres Which Servo As Conductive Pathways: 

Various types of energy might be conducted along pathways between the support base unit and the attachment stack. For example, 
ultraviolet light could be conducted along fiber optics in order to supply the attachment stack with the UV it needs to harden the adhesive polymer 
beads. Either light, which requires fiber optics, or electncity, which requires conductive wires, must be carried in sensor cirucits in order to 
detect ti^e presence of hairs, Alsc, if individual polymer adhesive nozzles are configured to operate independently of each other, then the best 
way to achieve this is to use electricity to power the ejection of liquid adhesive beads. The most likely ways electricity would be used, in this 
manner, is to cause a vapor burst by heating up a liquid with electncal resistance or the accuation of a ptezo-eiectric device in the nozzle 
regions. Certainly, in such configLirations, there would have to be many individual wires to form independent electrical circuits. 

In the case of delivering UV to the polymer hardening system, one bundle of fiber optics would be sufficient. This is because its fine if 
all UV outputs are turned on at once. FIG. 66 shows an example of such a single fiber optic cable bundle A. Notice how said bundle interfaces 
with the back of the UV conducti\'e prism B. In FIG. 66, a side of the belt buckle has been made trar^parent so that the the UV conductive prism 
in its interior can te seen. 

However, in the case of isolated circuits, whether they are for sensors or jet nozzles, many different wires or fiber optc cabies will 
have to be used. At the point whore these cables or wires reach me attachment stack, they will have to be connected to it at precise points that 
match the wires up with ttieir corresponding circuits in the attachment stack. FIG. 67 shows how this could be done. Multiple cable or wire 
ribbons A should be connected to a contact card B. The wire or cables attach to the top surface of the contact card. Electricity or light from these 
wires or cables is conducted through independent conductive patches that run vertically though the contact card. 

Referring to BG. 68, the contact card B is shown nvated with the matrix of cirucit contacts on surface A which extends from the back 
of the attachment stack. Notice how the contact card allows all the wires to be attached as a unit to the circuit contacts on the attachment stack. 
Whether optic cables carrying ligfht or wires canying electricity, tie contact card approach should be applicable. 

Hoses to cany gases and liquids: 

Refemng to FIG. 69, the adhesive liquid polymer is delivered to the attachment stack by hose A which runs from the base unit to a 
hole in the back of the attachment stack. Assuming individual control of the jet nozzles is either not necessary or achieved by using Individual 
electncal circuits, then only one hose will be needed to carry liquid polymer to the attachment stack. Within the attachment stack, the liquid 
polymer from this one hose will be distributed among the individual polymer nozzles. 

If individual control of the polymer nozzles is achieved by giving each nozzle its own line whose pressure bursts are generated by a 
pneumatic means in ttie base ur it, then it would t>e necessary to lead individual hoses to the attachment stack. These individual noses would 
ideally take on a ribbon configunition and interface with the attacher stack with a contact card configuration. However, individual pneumatic 
control is probably not the preferred embodiment to use. 

in an embodiment which requires gas or another liquid to be blown or sucked, then further hoses contecting the attachment stack with 
the base unit vwll be used. In such an embodiment, additional levels with hose-receiving holes would extend from the back of the attachment 
stack in a similar stair-step pattom. 



Belt Pulley Ribs Support the Bend-Under Belts 

snd-under 
o that now 
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Previousiy, in FIGS. 2-2.2, 1 introduced bend-under belts as a way to prevent hairs from piling up in the attachment system. However, 
I didnt explain how these belts zxe supported. I will do that now. FIG. 70 shows two bend under belt pairs. Each bend under belt pair is 
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comoosed of two opposing belts pinched together and moving in the same linear direction. The two belts of each pair converge at B where they 
pinch haire between them and carr^f those hairs with them. Although no support stmcture is shown in FIG. 70, any support stnicture tor such 
belts should ideally have the following qualities: 
Lit should pinch the two belts together. 

2. It should hold the belts in a way that they are free to move with very little f notion. 

3. It should hold the belts in a way that they donlfalMoose of whatever is holding them. . ... , ^ ui 

4. It should neifrier obstruct the movement of hairs earned by the belts nor prevent the hairs from falling free of the belt assembly 
whan said hairs are pulled from said belt assembly under tension. 

RG 71 shows a short segment of a support structure with such qualities. Its made up of joined ribs. 1 call each rib a pulley-rib. Each 
rib has qot these four cyiinderical sbuctures A which pinch frie two belts together m the middle B of the assembly. Notice how this arched shape 
C has a spring-like quality that helps pinch the belts together in the middle. This allows the belts to pinch hairs between them and carry the 
hairs Furfr>er in FIG. 71 .2, the cylinders A widen near their tips D so as cradle the belts, in a notch J, and prevent them from escaping. Finally, 
if vou look closely, you'll see thattfie cyiinderical objects A have a second cylinder E mnning through their hollow centers which sen/es as an 
axle This allows the cylinders to act as rollers which convey the belts with very little friction. Naturally, the inner surface of these rollers and 
outer surface of their axles should both be made of a low coefficient of friction material such as Teflon or even employee bearings. 

Referring to FIG. 71 .1 , f Dur of these axles E and the arched shaped spring means C are molded as one plastic nb F. Many of these 
plastic ribs are joined together as a single molded part by a long flexible rod G. This long flexible molded part is attached to pr mold^ as a 
sinqte part with a portion H of the telt buckle. In order to hold the belt rollers A, in FIG. 71 .2 in place, planar parts 1 (FIGS. 71 .1 and 71 .3) witfi 
ideally chamfered holes could be s napped onto the the tapered tips of the axles E under the rollers. Segments such as these should be placed 
along the lengtti of the belt assemfciiy to hold its belts in place along its route between the base unit and the attachment stack. 

The previously describftd pulley-rib support structure supports the two belts tn areas where they are pinched together and parallel, 
such as along arrow A in FIG. 70. However, tie converging ^nnel-shaped area B needs a different kind of belt support structure other than the 
pulley-rib type. The funnel-shaped area needs belt supports that look more like those shown in FIG. 72. This support cradles the belt A in its 
notched shaped area B while it guides it around in a cun^ng funnel shape. . «^ ^ ^ ^ 

WeVe discussed how tiiese components support the belt, but what supports these supports tiiemselves? The answer depends on the 
point along the length of the belt aissembty. For example, in FIG. 72, the funnel shaped support D and a few of the pulley-ribs behind it are 
connected sueti that they hang down from bottom C of the belt buckle support structure. The bottom of the t>elt buckle is shown as a transparent 
block C, in this drawing. 

In FIG. 63,1 , the belt buckle assembly is shown from a left side plan view. This object E is the bend-under system assembly. Notice 
how the bend-under assembly E extends down from the very bottom of belt buckle B. Since the belt buckle is itself ngid, it holds those pulley- 
ribs attached to its undersurface \t\ a straight inflexible path. 

However the belts are most likely driven by motors in the base unit, which are most likely severe feet away. Consequently, the belts 
should ideatiy be connected to the base unit in a flexible manner. Thus, the pulley-ribs that pinch the belts together should be attached to each 
other in a flexible manner where fiexibiity is needed. As such, individual puliey-nbs are connected together as shown in FIG. 71 , Notice how ttie 
individual pulley-ribs are connecttd at their tops by a fiexbile rod structure G. As a result, the belt assembiy is inflexible directly under the belt 
buckle undersurface H but extends from the belt buckle as a flexible structure that leads to the support base unit . ^ ^. 

Above, many flexible means of contacting the base unit with tiie attacher handle unit were described. In FIG. 73, many of these things 
are shown all together. To increajse clarity, the attachment stack is invisible in this drawing. However, you should think of everything showri as 
connecting to or near the attachment stack. In order to consolidate tiiese various hoses,cables, wires and belts, we could run tiiem ^1 mough one 
large flexible enveloping hose A titat surrounds them all. This enveloping hose A, is shown as an outline. Although this drawing only shows one 
short segment of it, really, it is a li^ng flexible stnjcture very likely several feet long. 

Bther the enveloping fiose should remain open with a slit on its underside B, as it shown here, or the bend under belts must remain 
outside of it until a sufficient distance from attachment stack where tiie hairs carried by the bend-under belts have been dropped. This is to say 
the scalp hairs in the bend-under system should be fl-ee of obstructions between tiiemselves and the surface of the human head. 

In FIG 74 of the base unit, we see enveloping hoses A and B coming in from both the hair extension attachment and removal (not 
discussed yet) units, respecitivly. Also, we can see the various flexible lines C including hoses,cables , wires, and belts coming back out of their 
envelciiing hoses and going to tiio functional areas of the base unit tiiat serve them. The vanous levels of the base unit represent different 
functional areas within it. The stmcture to right of tiie base unit has yet to be discussed. For now, just realize it is where removed (from the 
head) hair extensions are taken and placed into clip cartndges held before them on docks. This filling of clip cartridges is accomplished by a 
mechanism that moves from one docked cartridge to tiie next, most likely laterally. 

Handle Structure for the Attachment Stack-Belt Buckie Assembly: 

Previously, IVe desribisd the attachment stack and tiie belt buckle that supports it, but tiie belt buckle itself must be held by the user. In 
FIG. 75, a perspective view of tine handle unit outer-frame. The handle unit outer-frame may also be refered to as tiie handle unit or h^dle 
although handle unit might ^o n rfer to tiie entire handle unit assembly belt buckle, attachment stack, and alL It is tiie handle unit tiiat the user 
will use hold and move ttie attachment stac^ assembly through tiie hair. Notice tiie lower hdes A ttirough tiie stilts B of tiie handle unit. The peg 
F, shown in FIG. 63, projects from the belt buckle and inserts into tiie lower holes A, shown in FIG. 75, in order to attach the belt buckle to this 
handle. This peg-in-hoie connecton senses as a rotational hinge. Ideally, tiie centers of tiiese pegs should lie along a line tiiat intersects the 
attachment areas of tiie attachment stack. This will ensure tiiat tiie attachment areas are held tiie correct distance above the scalp regardless of 
the rotational angle of the belt buskle. Alternatively, tiie belt buckle might be attached to ti^e handle staicture by a flexible yielding means such as 
spring ratiier than a hinge. Ideailv, tills yielding means would allow tiie belt buckle to follow tiie shape of the scalp while keeping tiie attachment 
area at a relatively constant distance above tiie scalp. _ .^^ . ^ u 

Also, notice tiiese hurnps 0 in front of tiie tower peg connection hole. Their purpose is to push hairs out of the way so said hairs dont 
get caught in tiie peg-in-holecomection area. .r-i.ii: ^ 

Notice the top of tiie handle unit is a separate pece. TTiis separate piece forms a canopy D that can slide on tracks E. Notice tiiat tins 
picture shows a cable loop F delivered inside of a tube G. This cable loop is used to automatically open tiie canopy when changing hair 
exter>sion cartridges. Since tiie canopy slides forwards to <^en and backwards to close, it sweeps the long ends of tiie stored unattached hair 
extensions backwards and out o" the way of tiie user's hands and front of the attachment stack. In otiier embodiments, ttie canopy might move 
out of tiie way rotationally (espe<;iajiy forward) or simply by being removed. Altiiough embodiments tiiat have no protective canopy are a 
possibility, it is best to make sure the long ends of the unattached hair extensions have a concave noteh or compartment to reside in that keeps 
ttiem out of ttie way of the user's hands and tiie flront of the attachment stack. 

In FIG. 76, the belt buckle is shown attached to ttie handle unit Notice tiiat tiie peg-in-hoie connection A permits the belt budde to 
rotate relative to the handle. Ho\i?ever, the belt buckle is prevented from rotating too far downward past horizontal tiie by shelves B which project 
inward flrmi the bottom of tiie handle under tie belt buckle G. . . ^ ^ ^ 

Altiiough t still haven't explained how tiie tensioning hair straightnsr worths, FIG. 77 shows what its exterior looks like. Notice how the 
straightiier has a peg A, similar to the one the belt buckle has. Said peg wili allow it to tie rotationally attached to the handle unit. 

In FIG. 76, the straightner's peg connects to tiie handle ttirough the second set of holes C tiiat lie above tiie holes used by ttie belt 
buckle to connect Just as the bolt buckle s peg in hole connection allows rotation, so too does ttie straightiner's. 

FIG, 78 illusfates how botii tiie attachment stack-belt buckle assembly A and the tensioning hair straightner B rotate to follow the 
curvature of tiie scalp C. FIG. 7a show relative position over flat scalp areas, FIG. 78.1 over convex scaip areas, and FIG. 78.2 over concave 
scalp areas. Especially, notice ow some part of tiie straightener always maintains contact witii tiie scalp. This allows tiie straightner to grab 
even hairs tiiat are lying flat cai tie surface of tiie scalp and lift tiiem straight up and perpendicular to tiie scalp, like com in a field. PAso, notice 
that tie portions of tiie belt buckie near tiie pivot D always remain ttie same height above ttie scalp altiiough ttie reanward portions might have a 
great deal of height variability. 
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FIG. 79 shows the entirei handle mil being held by a hunnan hand A. Notice the tensioning hair straightener B and the belt buckle 
assembly C. RG. 79.1 show how tlie handle unit is held by a human hand and guided over the scalp between the tracks of the track-guide cap D. 

Scalp Hair Tensioning Straightener. 

FIG 80 illustrates the tensioning hair straightener itself. It picks hairs A up and, under tension, straightens them away from the scalp. 

In the plan top view in FIG. 80.2, notice that the straightener has tunneling channels. As these tunneling areas D narrow, scalp hairs A 
are forced between them Into the narrow pathways, as shown by the arrows B- .^.*^.^x. ■ 

In the perspective view in FIG. 80, once again, notice how its front encounters the scalp hairs A first and funnels them into thm 
channels. The scalp is represented by C. Also, notice how the straightener is composed of lightly-shaded tines and darker-shaded tines. 

The elevated largely frcnt view in FIG. 81 shows only the lightly-shaded tines alone, in the largely rear view in FIG. 81 .1 , we can see 
that alt the lightly-shaded tines are connected to each other, by a connectivity bridge A at their backs. 

The largely front view in FIG. 82 shows only the darker-shaded tines alone. In the largely rear view in RQ. 82.1, we can see that all of 
the darker-shaded tnes are connected to each other, by two connectivity bridges A and B at their backs. 

Thus in FIG. 80, all the lightiy-shaded tines can be moved as a unit while all the darker-shaded tines remain statonary as a unit. The 
exact actuation mechanisms that move the tines is a detail thats not important for this discussion. What is important is the path that the tines are 
rroved along. 

FIG 80 1 illustrates the rtttvement scheme that is used to get the tines to first pinch and then lift hairs up straight. As the arrows 
indicate the darker-shaded tines \z remain still. The lightly-shaded tines F are moved sequentially along the pathway indicated by the an-ows 
#1 -4 First the lightiy-shaded tineii F are moved towards the dari^er-shaded tines E as the bottom arrow #1 indicates. This narrows the 
channels and pinchs hairs G between the lightiy-shaded tines F and darker-shaded tines E. In order to lift the hairs, the lightly-shaded tines are 
raised up along the anow #2. In o;xier to repeat the process, the lightly-shaded tines must back away from the darker-shaded tines and then 
tower, as shown by arrows #3 ariti #4. This is a process that occurs repeatedly and rapidly so that hairs do not have time to fall back down while 
the lightly-shaded tones are backing away and lowering themselves. ^ .. . ^ ^ ^- 

Please note, that the tnes E themselves neednl move and in this particulr embodiment doni, although in other embodiments t>oth , 
sets might move. In this embodinrent, since the tines E don't move, it is they that rest on the scalp. As shown, tines F might be nested within 
tines E so that tines E never touch the scalp. Alternatively, tines F at their lowest positions might touch the scalp. 

Referring to FIG. 80, ti"ie connectivity bridges H, which hold the straightener's tines together, are placed up where they're out of the 
way of the lower portions of the hairs which are being pulled straight. The connectivity bridges are a certain height atove tiie scalp. Hairs longer 
than this height will only be pulleo straight to the height of the connectivity bridge, which ts all thats necessary. Portions of hairs tiiat are longer 
than the bndge is high will be fore sd to bend under the COTnectivity bridge ratiier than being pulled straight This too is acceptable. We doni need 
each entire hair to be straight only the area near its roots where we're attaching a hair extension to it • 

Also, notice that only tl*ie portion I towards the front of the straightener is low enough to touch the scalp. We only need one point or the 
straghtener to touch the scalp wfiere it can pick up any hairs lying flat against the scalp. After the hairs have been picked up away from the 
scalp they will continue to be pinched, held, and straightened by trailing portions J of the straightener which neednl touch ti^e scalp. The main 
reason that the straightener is so far above the scalp in its back regions is because the attacher circuit stack and its belt buckle must be able to 
fit under the rear end of the straiglitener. Remember, tiie purpose of this straightner is to feed the attachment stack with sti^ght hairs held under 
tension. To do this, it has to run in front of the attacher and it will do its job better if it also overhangs tine attachment stack so that hains remain 
stiatght under tension all the way back until they're attached. ^ ... ^ t- 

Of course, there are oher ways of straightening hairs away from the scalp, other than a device exacfly like the one shown. For 
example a vacuum nozzle could be placed oved fie hars to suck them straight up. Similarly, air blowing nozzles could be placed near the 
scalp to blow hair straight up. Tho problem vwtii these other methods is that they're likely to pull me dangling hair extension tips upward which is 
undesirable. Furthermore, hairs tnat are being blown or sucked by air currents, typically, could rrat be put under as much tension or held as 
stable as hairs could be by a direict contact mechanical straightener. Holding hairs under tension is especially cnjcial for tightiy curled hair. 

Also, dont forget that lhis sti-aightener might be used to clamp dovwi on hairs and prevent forward movement of the attachment 
system during the application tiie adhesive polymer beads. 

Use of a Track-Cap to Guide Overhead Movement 

Before hair extensions are attached or removed, a set of tracks ts placed on tiie head. FIG. 83 shows what ti^ese tracks look like on 
the scalp. These tracks might be made out of a rigid plastic that has been custom inolded to fit a specific person's head. Alternatively, the tracte 
could be pre-manufactured in several standard sizes. Notice ttiat these tracks are all attached into a single piece that can be placed on tiie head 
like a helmet Thus, ! give such ei set of tracks the name ti-ack-cap. The tracks are ail spaced the same width from each otiier at all points. Their 
spacing width is equ^^ to the width of tiie attachment circuit stack, or its processing swipe width to be more exact. The exact metiiod used to 
custom form tiiese tracks to the human head isnl important right r>ow. For now, just know that if a custom fit is desired, we form a flexible 
plastic to the contours of a specrric person's head and then chemically treat it such tiiat it becomes a rigid plastic that retains its shape. Once this 
track-cap is formed it can be us€d many times on tiie same person. ^ ^ - 

Notice how the areas between the tracks fonn several rows over the scalp. Recall tiiat the attachment circuit stack holds tiie tiair 
extensions it is going to attach in dip cartndges. The system will likely use one clip cartridge for every track-row of scalp. This is to say, every 
time the attachment stack gets to the end of a track-row, it is picked up off of the scalp and its hair-extension cartridge should be near empty so it 
will be removed, and a new full f lair extensicai cartridge will be placed on tiie attachment stack; tiie system vrill be mn tiirough tiie next row of 
scalp. 

As shown in FIG. 76, because the belt buckle and handle are wider tiian tiie attachment stack itselt their widtii will also be greater the 
tracks width D. For this reason, the vertical portions E of the handle will sen^e as stilts which lift tiie outer margins of the belt buckle above the 
tracks. 

The tensioning straightener F should be made to fit precisely between tiie tacks such tiiat it can fit down between tine tracks arKl 
touch tiie scalp. The straightene r should fit snuggly between the tracks so that the fit between tiie tracks and straightener guides the entire handle 
unit over the scalp. Additionally, a snug fit wilt allow tiie straightener to scrape any hairs pressed up against tiie tracks away from them and into 
it. In practice, tiie straightener might be just slightiy wider tiian tiie inner-surfaces of tiie tracks. This way it will push tiie tracks slightiy apart 
allowing any hairs whose roots ongtnate under tiie tiacks more direct access to the attachment stack. In other words, such hairs vwil not have to 
bend around the tiacks in order o enter tiie attachment stack. 



The Hair Extension Remover 

IVe discussed how ttie hair extensions are attached to tiie scalp hairs by the attachment circuit stack. I've discussed how the 
attachment stack is held by a p<irt named tiiat belt buckle which itself is held by a handle. However, once attached, tiie hair extensions will grow 
out away from the scalp arKl nefsd to be removed and re-attached near the scalp again, i have invented a removal device to perform tiiis function. 
From here after, I will usually re fer to this device as tiie renrwver. Below, 1 will describe how the remover functions. 

FIG. 84 is a perspecive drawing of the remover, in isolation. Recall, how I described tiie attachment stack in isolation. That is to say, 
t described how it worthed beforo showing how it was attached to tiie belt buckle, a hstfidle, or even ^y ot the cables tiiat supply it witii power. 
I'm going to do tiie s^e tiling with the remover. The remover, Jike the attachment stack, will likely be held by a belt buckle which itself vM be 
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held by a handle. Aftematively, the remover might attached directiy into the handle unit without the aid of a belt-buckle in a similar way that the 
tensioning strajglitener does. In any case, FIG. 84 in isolation from most structures that surround and support it. For now, iust know that the 
structures used to support it and rrove it through the hair are very similar to those used for the attachment stack. 

The first thing to notice iibout the remover is that, like attachment stack, it has tunneling channels in front Thus, as it is moved 
throuqh the hair, it funnels the hainst down into these narrowed passageways or hair channels A. Although it is not shown in FIG. 84, ideally, the 
remover has a tensioning hair straghtener itself that is in front of and overhangs it. As such, most optimally, the hairs that enter the remover are 
pulled straight up under tension. They're not just flipping around in its hair channels. 

In order for the remover to detach the hair extensions from the scalp hairs, in this embodiment, the remover is going to apply a 
solvent to the hairs. This solvent w II be applied £dong the h£«r shafts from a point little above where we expect the attachment beads to be to a 
point down near the scalp. However, since the solvent requires several minutes to work, the remover will have to make two passes through the 
hair. The first pass is to apply the solvent. The second pass is to wash the solvent off and cany away the freed hair extensions. 

nrst Pasfi-Annlication of Solvent: 

On the first pass, pipe El squirts solvent out of nozzle holes C. Alternatively, said nozzles holes might be configured as a single 
continuous vertical slit The solven t nroves out of the nozzles to the left and gets on the hairs that are moving through the narrowed passageways 
A. Afthough the solvent nnight be a liquid, It may be preferable to use a solvent with the viscosity of a gel or semi-solid paste. The advantages to 
using a gel are tfiat it does not evaporate as fast as a liquid and that it stays where it is put it. As such, you can think of the sdvent as being 
applied to the hairs in a long flat ccntinous bead or ribbon, much like what comes out of a caulking gun or toothpaste tube, only flatter. 

After the solvent bead \v> applied, the hairs encounter bend-under system D, that bend them under the connectiytty bride of the 
remover. However, unlike the attacher*s bend under system, which is ideally placed as close to the scalp as we can get it, the remover's are 
placed a significant distance abovs the scalp. More specifically, most optimally, the remover's bend under system is placed above the area 
where the solvent has been applied to the hairs by nozzles C. This way the bend under system only touches portions of the hsurs atx>ve where 
the solvent was applied to them. As such, the solvent will not be greatly disturi&ad. 

To help contain the sohrent and washing fluid, the remover's channels A have walls E ideally higher than any of the nozzles C. Please 
note, the solvent output might be entirely integrated into these hair channel walls. They are just shown as separate in FIG. 84 for illustrative 
purposes. 

Second Pass-Washlnp and the Fiemov al of the Hair Extensions: 

After wajtng severEd minutes for the solvent to completely dissolve the adhesive that holds the hair extensions, the remover will 
make a second pass. On the sea»nd pass, pipe assembly H squirts a washing fluid out of nozzles F, most likely water and a shampoo or 
detergent This washing fluid waslies the solvent off the hairs. As the washing fluid is applied, these square nozzles Q vacuum it up before it has 
a chance to escape and make a rriess. Of course, the hairs themselves will be pulled towards said vacuum nozzles G. Since the hairs are 
perpendicular to the vacuum nozzles, they woni be sucked into the nozzles but, instead, will just lie flat on the surface of the vacuum nozzles. 
However, the hairs wont stay there for long. Notice how the bend under system D juts out slightly in front of the vacuum nozzles G. Of course, 
the detached hairs will be pulled ciway by the bend-under system. More specifically, they'll be pulled backwards and under the vacuum nozzles 
G. Although this happens to t>oth ^icaip hairs hairs and hair extensions, they meet take a seperate route soon after this point 

The scalp hairs, in the removei^s bend under belts, take the familiar path described for scalp hairs in the attachment system; I will 
briefly descnbe this path again. Rofemng to FIG. 2.1 . once engaged by the t>end-under belts, the scalp hairs are bent under the connectivity 
bridge G and, because they're attached to the scalp, dropped. Of course, in this vension of the remover, the connecti\flty-bridge at the back of the 
channel should be assumed to be the vaccum nozzles G, as shown in FIG, 84. 

However, something e se happens to the hair extensions. As FIG. 85 shows, since the hair exterisions A are not attached to the scalp, 
there's nothing to pull them out of the berKl-under belt assembly B. Consequently, the bend-under belt system pulls said hairs under the hair 
channel dead end C and just carnes them away. I'll explain exactly what happens to the canied-away hair extensions later, for now, just know 
that they're headed for a system that's going to put them in the hair extension clip cartridges used by frie attachment system. In other words, 
they're recycled. However, in a simpler embodiment the hair extensions could simply be disposed ot 



Hair Extension Recycling System fOptionan 

Once removed from the scalp, the hair exterisions can tie recycled and used again. When this happens, the hair extensions are 
transported away and processed through several steps that ready them for reuse. Ultimately, the hair extensions will be loaded into the hair 
extension clip cartndges that are used with the attachment system. 

IVe explained how the remover removes hair extensions and transports them away using what I have referred to in the past as bend- 
under belts. In the context of this discussion, we will call the bend-under belts that lead from the remover the first transport belts, because they 
are the first belts to transport the hair extensions away from the remover off to another component of the system. 

The device shown, in FIG. 86, is called the hair extension vacuum belt transfer unit. The first transport belts A take the hair 
extensions to this device which transfers said hair extensions to a set of second transfer belts B in a such away that the hair extensions are at! 
grabbed at the same distance from their tips. This is to say that when the remover removes hair extensions, we cannot expect the first transport 
t>elts A to grab them all at the exeict same distance from their tips. Therefore, we use the vacuum belt transfer device to line up the hair 
extension tips aiKl then let a second set of belts B cany the iined-up hairs away. Aligning hair extension tips evenly is important because, when 
we toad the clip cartrdiges for the attachment system, we will want all the hair extenaons to hang down about the same distance from the dips 
in order for the hair attachment s /stem to function reliably. 

The vacuum belt transfer unit worths in the following manner. First the belt set A which is a first transport belt system, and is likely 
the tail end of the bend-under beit system tfiat comes fi-om the remover, brings hair extensions to the vacuum transfer unit. The hair extensions 
C dangle below the first transpon belts A and are ^e pulled through this small slit D in the side of the unit As such, the lower end of each hair 
extension lags t>6hind and gets sllghltly held up at E where slit D dead ends in the lower platform I while the higher tip of the hair does not get 
caught up until the slit D dead ends at F in the higher platform. This iroans the highest tp of hair extension C advance farther forward than its 
lower portions. Also, in the area F where the higher platform dead ends, the first transport belts diverge, so that they stop pinching the hair 
exter^tons. Consequently, the iMilts drop the upper tip G of the hair extension C. However, the hair extension does not fall downwards because 
there is a vacuum being applied vrom above. Specifically, the vacuum is introduced through this passage H. FIG. 86.1 shows an isolated view of 
the internal platforms levels and their dead-end slits. 

Thus, as shown in FiCi. 87, air is sucked through the vacuum transfer unit in such a way that It takes the paths depicted by arrows A. 
This causes the hair extension E which is no longer being pinched by the first transport belt system to be sucked upward tip first. It is very 
important that the hair extension is sucked up tip first not all at once as a tangled ball or middle first as an inverted U-shape. 

FIG. 88 is a side plan \^ew of the system tiiat 1 will use to illustrate why the hair extension gets sucked up tip first. Because the tip has 
been released at A and there aw air intake openings B encircling the sides of the wall on the same level, the tip is subject to air flowing past it, as 
shown by tiie arrows i. This air flowing past vacuums the tip upward. However, the lower platform level C doesn't have any air intakes and is 
fairty well sealed off from the air flow occurring above it Furthermore, since the dead and in tiiis tower platfomi occurs back at D, the lower 
portion of tiie hair extension is hdld back in a manner that further shields it from the air flow of the vacuum. Thus, the lower portion E of the hair 
extension experiences no direct lift irom the vacuum. Only the higher portion J of the hair extension gets pulled upwards by the vaccum tip first. 
The tower portion E of the hair e rtension that lags behind actually acts as somewhat of an anchor that holds relatively stilt allowing the vacuum 
to pull tiie upper tip straight up under some degree of tension. Of course, as tiie upper tip of the hair extension is pulled up, the lower portions of 
the hair extension are sliding up from below following in said tip's path. The important thing is that the tower portions of the hair extension are 
following in the tip's path. The lower portions are not being sucked up ahead or at tiie same tinro as tiie tip. Consequentiy, the hair extension 
always points vertically upwards;. 
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As the tip qets pulled h gher and higher, it moves up this passage F. Because of the aerodynamics of the system, all tips will move to 
the center of the pas^geway F ais they are pulled up. However, they are not puiled up indefinrtely. At point the moyerrant of tfte air cuaente is 
no tonaer upwards but swrtches Xo horizontal. This, of course, forces the tip of the hair extension to move honzontally into be te H. These are the 
second transport belts. Owing to the aerodynamic forces, all hars will be forced to take nearly identical paths. Thus, tiiey will be puHed 
sideways at the same point and fis such, the second transport belts K will pinch all hair extensions at the same distance from their tps. 

FiG 89 shows a top plian view of the vacuum belt transfer system. The thing to notice here are the blue tunneling shields A in front of 
the second transport beits B. Their purpose is to help funnel the hair extensions into the middle of the two pinching second transport belts so that 
there's no chance that a hair extension will fly off to the side and not get pinched. Recall that they hair extensions are coming from the direction 
of arrow C. 

Referring to FIG. 90, w hich is an off-back perspective view of the unit, notice that there is a vertical siit present at point A, and 
continous with it is a honzontai slit present at point B which continues to become a vertical slit at C. These slits are very tan so as not to clisrupt 
the air flow bv allowing great quantities of air to be sucked in through tiiem, instead of tiirough the designated air intakes D below. This slit senes 
miqht have a resilient material on its edges to act as a seal and further reduce air intake tiirough it The purpose of this long continous slit is to 
aive tiie hanging ends ot tie hair extensions a place where they can exit and still reman oriented largely vertically downward, in cpntr^t, if 
mese slits weren't present, the \o\\ier portbns of the hair extensions would be forced to bend to honzontally and be dragged along floor E that 
underlies the second transport belts H. If this were to happen, the trailing hair extension tips would get too dose to the entrance F of the second 
trar^DOrt belts 

Undesirably, such tiding tips might tiiemselves get vacuumed upwards and pinched by tiie second transport belts. !n otfier words, 
tiie same hair extension would be pinched twice by the belts. This must not happen. Only tiie upper leading tips of hair extensions should be 
pinched by ttie second transport sells. Othenwse, the hair extension clips will be loaded improperiy. To ensure tiiat tiie trailing tip d^s not get 
engaged by the belts, the continous siit at A,B & C is further extended downward through slit area G on tiie side of tiie vacuum transfer uniTs 

dOTTW. 



In FIG 91 the purpos 3 of slit A, tinat goes down tiie side of tiie dome, is to pull the lower portions of tiie hair extensions increasingly 
farmer away from the vacuum and pinching belts, which are at B. As the leading ends of tiie hair extensions C are moved away by the second 
transport belts, the tilling ends Jire forced to follow the dome slit A in order to relieve tension. Ideally, tiiis dome slit takes a spir^. ratiier than 
straight path down this side of tt-e dome. The purpose for this spiral patii is to make it more difficult tor the hair extensions to backtrack up the 
slit under the pull of the vacuum. Instead, tiie trailing tips of tiie hair extensions are held safely away from the vacuum where tiiey cannot be 
pulled into the second transport belts. Eventually, each hair extension will be puiled entirely from tiie system, as illustrated by tiiis senes C ot 
hair extensions 

Note: Both tiie lower platforms witti dead ends and exit slit are optional. They are all means of shielding tiie trailing portions of tiie hair 
extension from a vacuum engagement mechanism. AH tiiats really required is an assembly of a vacuum and conveyance wfiich flows air over 
a said conveyance means, such as belts, and an initial hair conveyance mems, such as belts, to release tiie hairs in tiie proxinriity of said 
assembly. Optionally, any means which (to some degree) shields tiie tiBiling (or relative to description only, lower) portions hair extensions 
form air currents while preferentially allowing tiieir leading (or upper) portions greater exposure could be used. Rnally, engagement 
mechanisms ttiat use some ottieir hair straightening means, like tiiose mentioned in tiiis document are a possibility. For example, a functional 
equivalent of this system tiiat uses electrical charges to attract tiie hairs to tiie second conveyance system is a possibility. 

You should note that there will likely be one vacuum belt transfer unit like tiiis for each bend-under belt pair leading from tiie remover. 
FIG 84 shows a remover which has ttiree bend-under belt pairs, and as such, it will have tiiree vacuum transfer units, each like the one I just 
finished describing. However, several first transport belts coming into a vacuum transfer unit witii one set of second transport belts fs a 

possibility.^^ bend-under belt pairs were renamed tiie first hair extension tranport belts when discussed vwtii reference to tiie vacuum belt 
transfer units. Of course, tiie first hair extension transport belts could be supported by tiie pulley-rib system previously descnbed and illustrated 
in FIG. 71 . Such a pulley-rib system allows flexible movement of each belt pair it supports. This means tiiat the remover handle unit and Die 
vacuum belt transfer unit could t»e flexibly connected. ^ , l. ■ - ^ ^ i 

Furtherstitl, it is likely desirable tiiat tiie lower end of each har extension tiiat was fconded to each scalp hair is tiie sanrie end that is 
bonded again after recycling. For tins to occur, tiie bonded end of each removed hair extension must be made tiie leading end which gete 
pinched in tie vacuum belt tranisfer unit. To make tiiis possible, tiie hair extensions removed from tiie remover must be flipped upside down 
before being introduced into tiie vacuum belt transfer unit. The flexible nature of tiie belt pulley-rib system makes tiiis possible. Each flexible belt 
pair IS simply twisted 180"* aloncj its patti from tiie remover handle unit to tiie vacuum belt transfer unit . . . ^ 

Dunng a 1 80° flip, tiiore is nsk of the hair extensions getting tangled witii tiie belts. This risk could be reduced by isolating tiie regions 
above the belt from tiiose t>elow by means of planar shelves tiiat tiiat extend outward laterally on botii sides of each belt pair. Ideally, tiiese 
planar shelves should be independent of tiie belts but pressed against said belts. Said planar shelves should be supported between tiie protective 
^des of tiie pulley-ribs and should be flexible tiiemselves. 

Anotiier place tiiat tiie pulley-rib configuration could be used to achieve flexibility is tiie second transport belt system. Referring to 
FIG 91 the hair extensions 0 sire earned away on tiie second ti^sport belts D to their next processing station. The next processing station is 
likely Reversing Clip Filler, which is discussed below. Since the Reversing Clip Riler moves from side to side like ttie head of a dot matnx 
printer a portion of tiie second transport belts which leads to it must be made flexible, or at least movable, in order to follow its movement, piis 
flexibility can be achieved by us ing a chain of flexible pulley-ribs like tiiose described eariier. Recall, 1 said tiiat tiie bend-under belts tiiat lead 
from the attacher were made fl(jxible by using a pulley-rib configuration, and went on to describe tiiese pulley-ribs in detail. 

Changing the Hair Extension Clip Cartridges on the A ttachment Stack 
Using the Docks 

I have explained how tiie vacuum belt transfer unit readies hair extenaon for reuse in clip cartridges. I will now discuss how tiiese 
dip cartridges are held on docks and, from tiiere, loaded onto tiie attachment stack. In FIG. 92, we see tiie attachment system handle unit A 
turned upside-down over a doc;k B that holds a hair extension clip cartridge . For visual clarity, tiie attachment stack, straightener, and most, 
but not all, of tine belt buckle belt buckle have been made invisible in tiiis drawing. 

In RG. 93, tiie attachment system tiandle unit A has been brought farther down over dock B. Notice how tiie attachment handle unit A 
slides down tiiese pins C. TTiese pins align tmth tiie attachment handle unit and belt buckle witti the dock. This is achieved because botii tiie 
lower portion of the handle unit outer-frame and the belt buckle each have tiieir own pair of pin interiock slots E and F, respectively. Notice tiiat 
arthough the belt buckle's pin interiock slots F are shown, the belt budde itself is not. Furthermore, as the attachment handle slides down these 
pins, a switch is triggered tiiat causes tiie top canopy D of tiie attachment handle to slide open. This exposes tiie top of tiie attachment stack. 
Altiiough tiie attachment stack is omitted from tiiis drawing, recall tiiat tiie top of ttie attachment stack is where tiie clip cartridges attach for use. 
Thus, this configuration brings the clip cartridge on tiie dock in contact with tiie top of the attachment stack. The clip cartndges are designed to 
lock onto tiie top of the attachnient stack. Pertiaps, tiie dip cartridges will be made magnetic so that tiiey are athacted to tiie metaiitc attachment 
stack. How ever it is done, tiie clip cartndges are attaracted away from tiie docks and onto tiie top of tiie attachment stack. At which pdnt, tiie 
attachment handle is raised back up off tiie docks, and its top slides closed again. The attachment system is now loaded witii har extensions 
and Is ready to be run over tiie scalp. ...... ^ ^ 

When tiie clip cartndge is emptied, tiie handle is brought back down over tiie dock where tt onginaHy picked up tiie cartiidge. Tths 
time ttie process is reveresed. The empty clip cartridge is attracted away from the top of tiie attachment stack and back onto the docks. This is 
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likslv achieved by the cartridge-p nching stnjctures Q on the sides of the dock moving inwards and grabbing the dip cartndge. Now, the 
cartndge-free attachment stack i{; ready to pick up a full cartridge from another dock. Note: The cartndge pinching structures might be made to 
move in and out by running a threaded rod through their threaded holes H and turning it. Of course, the left and right cartridge-pinching halves 
will have to be threaded in opposrte directions so that they will move in opposite directions. 



Filling Replacement Clip Cartridges with Hair Extensions qn the Dock^ 

1 have described how the clip cartridges are held on docks so that they can be utilized by the attachment system, and how vacuum 
belt transfer unit feeds the second transport belts with hair extension all grabbed at the same distance from their tips. The following discussion 
centers on what happens in betvifeen these two points. In other words, how the clip cartridges are filled with recylced hair extension. 

FIG. 94 shows the Reversing Clip Rller. It is where the second transport belts bring the hair extensions. In fact, the second trartsport 
belts A are shown entering tL Noice that there are four sets of second transport belts A shown. Each set composed of four belts, two upper and 
two lower iust as they were when they left the vacuum transfer units. Since this particular drawing shows four sets of belts, we are assuming 
that they have come from a remover that has four bend-under belts, which means its part of a system that also likely has four separate vacuum 

belt ^Q^Q (jjjpg jjgipg hQi^ by unremovable clip cartridge B. This unremovable clip cartridge has a similar configuration to 

the ones used by the attachment stack, however, this particular clip cartridge B can neither be removed from its position on support C nor used 
on the attachment stack. As shown, these dips are empty of hairs. However, this inverted-L-shaped support C has a turntable D under it that 
can swivel it around towards the second transport belts A. This is why I call It the revering clip filler It is capable of reversing the direction its 
clips are facing in order to facilitjrte filling its clips up with hair extensions from the second transport belts A. 

When the unremovatile clip cartridge is swiveled around towards the second transport belts, the reversing clip filler looks as shown 
in FIG. 95. Referring to the plan side view in FIG, 95.1 , notice how the dips A fit between the lower level B of second transport belts and the 
upper level of second transport belts C. The reason for this configuration is to ensure that as the transport belts feed the clips A with hair 
extensions that those hairs are being held at a point above and below the clips. This keeps the hair extensions straight and under slight tension 
when they enter the clips, in contrast, if the system had belts only above or only below the clips, the hair extension tps might bend Into a 
horizontal position rather than btsing feed in a vertical position into the clips. The hair extensions move along the second transport belts in the 
direction indicated by arrow D. Similar to the hair extension clips in the attachment system, these hair extension clips A are also likely mounted 
on spring-pins or a functional equivalent Consequently, said dips are filled with hair extensions by the transport belts, they are pushed 
progressively backwards away Irom said transport belts. Thus, their filled areas are pushed out of the way of the second ^sport belts that are 
filling them Tabs F are frie part of spring-ptn assembly E that extends downward and can be pulled back by spnng-pin pullback actuator G. A 
similar arrangment could be used on the docks in order to pull their all their spring pins back, thert^y, lining them up at the back of the cartridge 
during cartridge transfer to the attachment stack's top. 

After the clips are filled, they are turned back away from the second transport belts, as shown in FIG. 94. Notice that the interior of the 
support contains a medianism i-. One of its purposes is to loosen and tighten the gnp that the dips have on their hair extensions. I'll go into the 
importance of this later on belov/. ^ „ ^ . ^ 

The rods F serve as tracks that the reversing filler hangs down from and moves along. Really, these two rods are much longer than 
shown in this drawing. Rememtier, I said that the reversing filler moves from side to side like the head of a dot matrix printer, it is these rods 
that It moves atong. ^ ^ . 

The notches G are n Dt part of the reversing filler but are part of an independent statonary level that overtiangs the reversing filler. 
Hump H is part of the reversing clip filler and moves with it. The hump is being forced up into the notches G by its spring 1. This set up allows 
the reversing filler to be rnoved precisely one notch over to the side. This is important because the reversing filler is going to have to line up with 
another part called the dip cartridge docks. , ^ ^ ^ 

Although similar to the ones used on the attachment system, the unremovable clip cartridge B is not rennovable and cannot be used 
on the attachment system. Insteiad, it has to transfer its hair extensions to another clip cartndge that is removable and can be used on the 
attachment system. These othcirdip cartridges, which are removable, are held on the dip cartridge docks. 

FIG. 96 shows an irdividu^ clip cartrdige dock. Its purpose is to hold a removable clip cartndge so that the cartridge can be filled 
and transfen-ed to the attachment system, as previously described. 

In practice, severe ciocks are placed side by side in line as shown in FIG 97. The exterior of all five of these docks, looks like the one 
on the far left-hand end that ha;s clip cartndge A atop It. These other four docks have their exterior's removed in order to show the Interrial part B, 
which is the internal clip cartrid(36 loosening and pin retraction assembly. I am not going to go into detail now, just know that this part B is moved 
up and down to loosen and tghten the hold the dips have on their hair extensions. It does this by fordng tapered-headed spring-pins extra far into 
the rear holes of the hair exten:5ion clips. This assembly also allows the various clip cartridge engagement pins to retract downwards from the 
catridge. To increase simplicity, all five internal parts are likely connected below by a connectivity-bridge so that they can be actuated by a 
single actuator or share a single set of springs. In practice, all five of these docks would have a clip cartridae A atop, like the far left-hand dock 
on the end does. Each of thesci dip cartridges must be filled with hair extensions by the Reversing Clip Fuler illustrated in FiG. 94. 



Refening to FIG. 98, the dips A of the Reversing Clip Filler are moved toward the clips B on the docks . For perspective, also, notice 
the following the second transport belts C that fill the clips of the Reversing Clip RHer with hair extensions, arKl the dip filler's own unremovable 
dip cartridge. In this picture, the clip filler's clips A are turned away from the second transport belts C that fill them with hair extensions. For 
visual clarity, the drawing has not been complicated by adding hair extensions to the reversing clip filler's clips, but you should imagine hair 
extensions hanging down fi-om said dips. 

Recall that i seud that the reversing dip filler could move from side to side like the head of a dot matrix printer These two rods D 
serve as the tracks that the dip filler slides from side to side on. Notice how the dip filler hangs down from below said rods D. Said rods are 
themselves supported by thes*j by two rectangular structures E. S^d rectangular structures hang down from the block F. Notice that said block 
F has two rods G running through it. Said rods G serve as tracks that the block can slide fonA^ard and backward on. "Rius, the reversing clip filler 
is not only capable of moving side to side, but it is also capable of moving fonvard and backward. In fact, the belt H shown on these two wheels I 
represents the pulley system tnat moves the dip filler forward and backward. After the Reversing Clip Riler itself has been filled with hair 
extensions, it rotates around tcwartis the clip cartridge dock assembly J and then is moved fonward towards them. 

When the Reversing Rller is moved fonward towards the dip cartridge resting on its leftmost dock, its dips give their hair extensions 
to the clips of the dip cartridge on the dock. The result is that this removable clip cartridge on the leftmost dock has been filled with hair 
extensions and is ready to be picked up and used by the hair exterrsion attachment system. Although not shown for visual clarity, the hair 
extensions hang downward fi-cim these dips. The filled hair extension clip cartridges on these docks are picked up by the attachment system, as 
previously described. 

To facilitate this hai r extension transfer, the grasp of each hair dip, in the dip cartridges botin on the docks and Reversing Clip Rller, 
can be loosened by a mechanism internal to the cartridge supports. Refemng to RG. 94 for the reversing dip filler, this type of loosening 
mechanism is shown as E. Refemng to FIG. 97 for the cartridge docks, this type of loosening mechanism is shown as B. Such a loosening 
mechanism worths by fordng s pnng-pins with tapered heads up into the hair extension clips, thus, forcing their sides apart When such a 
mechanism moves upwards tf le clips loosen, and when it moves downward, they r«-tighten. To transfer hair extensions to the docks, first the 
docks loosen their clips. Once the reversing clip has advanced its dips fully forward, the dtps on the docks are re-tightened, those on the 
reversing clip filler are loosened, and the Reversing Clip Filler backs away. Thus, making the hair extension transfer complete. 
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In RG 98 to the riqht s ide of the leftmost clip cartridge dock , are four other dip cartridge docks. In this drawing, ^ey don't ^ook itke 
the leftmost dock because their e>tenors areni shown. However, in practice, these four docks look just like this one on the left, each wrth its 
own cliD cartridae atop. Recall. I tcdd you that the reversing clip filler is capable of moving sideways, like the head of a dot matrix pnnter. The 
reason why it can move to the side is so that it can move itself into alignment with the clip cartrdiges on the neighbonng docks tn the same 
nnanner. 

Thftro are tw o thin g? f ^nstriftr about the system IVe iust desclft^ed: . ^ . . u u • »„^«r^ 

1 First the cartridges docks areni filled directly by the second transport belts. This is because most people have hairetyles wtjere 
the hairs on there head are diff ere ^t lengths at different ptaces.When we remove hair extensions from the scalp, we want to be able to put tnem 
back on the scaio at approximately the same place so the hairstyle remaims the same. We want to do this whtle being able to comb the 
remover the same direction throu(ih the hair as we do the attachment system because this makes use of the system easier. However, tf we 
iTOve the remover the same direction over scalp as the attachment system and then just directly fill the clip cartndges wrth the hair extensons 
The first hairs it removed wilt be the last hairs into the cartridges and, as such, will be the last to be re-attached, in other words, the hairs will be 

applied to of tiie^sci^p^^^^^^ transport belts to fill one set of dips, namely the clips on the reversing clip filler. This rnearis the 

hair extensons in the reversing c ip fiiier are in backwards order. However, when the reversing clip filler rotates around and transfers its hairs 
to a dip cartrdiqe on a dock, the hairs are once again reversed. Consequently, they are now In the approponate order to be used byttie 
attactiment svstem Of course, if we weren't concerned with putting hair extensions back on the head in exactty the sanie position they came 
from then we would use the seamd transport belts to directly fill the dock clips, omitting the Reversing Clip Filler, In this scenano, the second 
transport belts, would move latenaily as the Reversing Clip Filler does, but deliver their hair extensions directly to the dock dips, 

2 There's a second pciint I'd like to make. 1 sad the attachment system wll probably have narower and, thus, more channels than 
the remover Since this would mean that there are more clips that need to be filled than second transport belts, how do all tiie clips get filled? 

The short answer is that when the second transport belts are filling the dips of the the reversing filler, we move each second 
^ansDort belt side to side slightly. This way each belt fills more than just one dip. Referring to RG, 94, each in the set of four tabs J supports a 
pulley roller (not shown) beneath itself which supports the extreme temninai ends of a second transport belt A. By moving said tabs J side to 
side usinq an actuator for each, tie second transport belts can be rhythmically moved back and forth so that each independent second- 
transport-belt assembly fills save 'al clips evenly with hair extensions. Note: The tabs are staggered longitudinally relative to each other so mat 
actuator mechanisms, whose ax€ s of rrrovement and shafts are perpendicular to each tab J, can be staggered longitudinally between the tabs. 



Using New Hair Extensions Instead of Recycled: ^ . ^ ^ , i k.^ 

I have described how recycled hair extensions are removed from the scalp and placed in the clips on the clip cartndge dodcs, but 
how do ngw hair extensions get introduced into the system? By new, I mean hair extensions that were not removed fi-om the cleinrs head. 

Instead of using the tl" e reversing dip filter, an introduction-cartridge is used to fill the docked clip cartridges with new hair 
extensions FIG 99 shows a drawing of an introduction-cartridge. Notice how it's made up of two long rows of hair extension dips A joined 
tocefrier For visual ctantv. only tie clips on frie very rightmost end are shown holding only a very few hair extensions B. In practice, every 
single clip would be holding many hair extensions. Notice the two holes C in the far lateral sides of the introduction-cartndge. Most likely, this 
cartrdige is molded out of plasbc and disposable. FIG. 99.1 shows a plan top view of the same. 

In FIG 100, we once again, see the clip cartndge docks. Again, I'll remind you that the exterior of every cartridge dock looks like tt}e 
one on the leftmost end The hol9S A in the sides of the introduction-cartridge B are shown being slide over introduction-cartridqe-alignment pins 
C attached to the cartridge dock assembly. This pin-in-hole interface will line the introduction-cartrdige up with all of the individual cartndges on 
the docks As the introduction-csrtridge's dips are brought towards the docks, they transfer their hair extensions to the cartridges on the docks. 
To facilitate this, the loosening and tightening process of the dips on the docks might be tnggered. This could be triggered by a manual button or 
when the introduction-cartridge touches a switch as it slides over the pins C. The assembly that holds pins C might either be temporanly nroved 
into position or placed so laterally to the docks that it does not interfere with the operation of the Reversing Clip Filler. 

Referring to FIG. 101 , notice how the introduction-cartridge is composed of two rows of dips. The set of dips A fioatng in space 
represent the clips of a docked fiair extension cartridge. The lower row B of introducton-cartridge clips holds the hair extensions below tf}e 
docked-cartridge's clips. The up Der row C holds the hair extensions above the docked-cartridge's clips. This configuration keeps the hair 
extensions relatively straight as they're forced into the cartridge's clips. If the introduction-cartridge just had one row of clips, the hair extensions 
miqht arc backwards when they come in contact with the docked-cartridge's clips. . ^ x- * 

Referring to FIG. 99» ihe front of the introduction-cartridge might have a capping stmcture (not shown) that snaps onto the front ot it in 
OKter to help hold the the introduction-cartridge's hair extensions in its clips. This cap needn't only block forward escape of the hair extensions, 
but also could have internal slofcj that fit over each holding dtp. Said slots could have narrowing interiors which would pinch together the clips in 
order to tighten their grip on the iiair extensions during storage. , 

Referring back again to FIG. 100. frie long switch bax D gets triggered when the attachment system handle unit is brought down tar 
enouqh to touch it. It triggers a circuit that aprises the system that the hand unit is being brought down onto the docks. The system respor^e wi!l 
likely include opening ttie canop / D of the handle unit as shown in FIG. 93. Back to FIG. 1 GO, the lower long switch bar E gets triggered when the 
handle unit is brought down all the way onto the docks. This aprises the system that the handle unit attachment system is completely docked. 
This triggers actions consistent with either pladng a clip cartridge onto the docks or removing one from the docks. The system computer will 
likely act in an ^temating pattern in respect to this. For example, the first time the handle unit is brought down onto a dock it wilt be assumed 
that a clip cartridge needs to be picked up and the second time that it needs to be put back on the dock. A dtp cartridge may be delivered from a 
dock to the top of the attachment stack by loosening tiie cartridge-grabbing mechanism G , as shown in FIG. 93. The body of the clip cartndge 
will most likely have enough magnetic character that it will be attracted to the top surface of the metaliic attachment stack. Since the cartndge 
holding pins A, in FIG. 95, and tie clip-engagement pins B on the top of tie docks line up perfectly with those on the attachment system, all pins 
on the dock will probably be designed to descend (actively by actuator or passively on springs) beneatii and out of the calridge allowing those 
on the attachment system to enter from the top taking their place. Recall part B in FIG. 97. It most likely supports the carbldge holding and dtp 
engagement pins, thus, its descent makes their descent out the cartridge possible. The cartridge, with the grabbing mechanism loosened, will 
remain magnetically attracted to the attachment stack when the handle unit is moved away from the docks. To remove a cartridge from ttie 
attachment system handle unit, tinereby, putting it on tie docks, the process is simply reversed. The cartridge-grabbing mechanisms are 
tightened on the cartridge overcoming the nnagnetic attraction it has to the attachment stack, thus, holding said cartridge onto the docks. 
i=feferring to FIG. 100, we see ttie tiireaded rod F which runs through all the ttireaded holes of the cartridge-grabbers on docks. When said rod is 
rotated, such as by an electric motor, all the grabbers on the docks either tightener or loosen. 



-The bend-under systenr^s might sen/e more than one hair channel and bend hairs under areas other than the tine connecti\rtty bridges. For 
example, it may bend some hairs under the sides of tine-assemblies. ^ x 

-Instead of using cables that pull the hair handler assemblies, other types of actuators could be used including direct attachment of ngid moving 
actuation rods , . _ 

-The construction of the so-call<jd attachment stack, or any other analogous processing embodiment, does not have to be out of sheets. For 
example, levels fifteen through nineteen shown in FIGS. 26-20 could be configured as one or two molded parts which surround the spnng-pin 
assembly. 

-The channel obstruction A in f -IG. 27.1 is optional beacue hair handlers and opposing scalp hairs will likely keep the hair extensions from 
advancing too fast 
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-The one-to-one attachment chamber to nozzle relationship is optional. Sometinnes one type of output nozzle can be shared across several 

?nSa?upport base unit ctoesnt always have to be so big that it needs to be placed several feet away. It could be small enough to be incorporated 

-Sm tfielimdle^^^^ and belt buc^de are optional because the attachment stack couid be held directly by hand, albeit it less than ideal. Also, the 
attachment stack could be connected to a handle means by a structure very different than the belt buckle. For example, the attachment stack or 
any analogous processing stack or system couid be mounted on a handle unit in one of, but not limited to, the following ways: 

-Mounted on a fulcrum, so that it moves rotationaHy . ^ u ^ ^ * er. 

-Mounted on a spring or ottier flexible mechanism, (or portions of the processing system itself made from defomiable matenais), so 
that in can move in one O! more of the following ways: 

—Vertical retraction away from, and advancement towards, the scalp 
—Horizontal retraction away from, and advancement towards, the scalp 

-Using sloped notches or a slide-out preventer to prevent hairs from escaping during transport might be unnecessary. 
-Whenever we speak of a hair-pinching means, such as for the bend-under system, the tensioning hair straightener, or the transport belt 
svstem we should realize that for pinching another hair-engagement means might be substituted. For example, using hooks, electncal-charges, 
or an otheiwise sticky surface are such examples of ways to engage hairs. Also, the belts needn't always be configured in pairs to engage hairs. 
For example, they might either usa a non-pinching-engagement means or they might pinch hairs between themselves and a statonaiy surface. 
-The tensioning hair straightener i s optional. For example, the hair couid be held straight by a human hand. • ^ 

-The bend-under system is optior ai and not absolutely the only way of getting hairs past obstructons assoaated vwth the processing system. 
For example, this too could conce ivably be done manually. ^ , ^ .. . . ^ ^ u 

-In many cases ttiis document uses relativistic descriptons. For example, frequently the left wall is referenced as the position where the 
nozzles are or toward which the pinchers slide. This does not mean tiiat in all embodiments this will be tiie case. Left wall of the attachment 
area is iust used as a reference to orient me reader. This is toje of many directions given to describe the system. For example, transport- 
fonward is relative to the particular destination; specific level numbers in the stack are relative to ttiis discussion only; the stacking order of the 
hair handlers and some of the oti-,er levels can usually be varied; pushback doesnt have to be back in ail embodiments; ttie various functional 
areas of the stack can be rearranged in different cofigurations. For exmnple, hair handlers can be placed in different levels such as below the 
nozzle outputs; fluid nozzles can be placed in different positions other tiiantiie left wall, for example, they could be placed on aback wa^ of the 
attachment chamber below ttie hair-extension-tip trench; the tip trench floor can itself be thickened to accomodate nozzles or for any otiier 
reason. In other words, various fiinctionai areas can be moved around in many ways relative to each ottier in accordance vwtii their functions. 
Sometimes they can be omitted or substituted for other functional areas. ^ 
-The use of the word "stack" in a tachment stack (or any analogous processing stack) is mostiy used as a relativistic way of making me 
descripition of the system more \ ivid to the reader. However, functionally-equivalent systems might be configured which are not constructed as 
stacks. For example, using micrc -machine technology to put many hair-handler functional areas on tiie same level is an example of Ms. 
-All processing stack (processinci systen^) can be configured with only a single channel by Itself. 

-The t>ead-forming liquid polymer can be any functional equivalent adhesive or substsuice. . ^ 

-Metering area may refer not onl>' to tiie area between a pushback gate (or functional equivalent) and an entrance (or equivalent), but also, the 
area where the metenng function originally take place, even if said hair handlers assodated witii said metennq function later nfK>ve move to a 
different position later. Although metering areas are likely formed between pushback and entrance gates, tinis doesnl have to be tiie case, 
instead, tiiey any area where a limited number of hairs are isolated, usually to ready them for further processing. 

-Sometimes tiie functional areas of hair handlers are referred to as gates or hair-handling gates. 

-Nozzles are any form of fluid (gcis or liquid) output or even gas-suspended solid particle output. For example, tiie word nozzle does not always 
indicate tiiat the output opening us on a projecting part. Sometimes the word nozzle can even be applied to intakes into which tilings are sucked. 
-Sometimes hair handler functional areas perform multiple-functions tiiat could be split among multiple hair handlers and tiie converse is tme. 
The familiar attachment-area pircher witii its sloping front used to bring wayward hairs togetiier could be split up into a stack of several 
pinchers placed on different lev€tls, ideally, triggering progressively lower levels progressively later. Some of tiiese lower levels could even be 
placed tielow tiie stationary levels of tiie attachment stack. 

-Useof a track-cap is optional. , ^ 

-This first-described embodiment above has certain optional features which areni necessary and also lack certain otiier possible 

enhancements. If tiie system can perfonn without a certain functional part, even less effectively, ttien tins part should be considered optional. 



REFINEMENTS AND IDEAS CONCERNING THE ATTACHMENT STACK ITESLF 
(and other types of processing stacks by analogy) 

[[ATTACHMENT REFINEMEMTS]] 

Ap plvint^ Adh esives In the Most Optimal Manner . ^ ^ ^ 

Previously, discussions about adhesive application suggested tiiat it should be applied to tiie fiairs m sphencal beads rattier ttian a 
thin coating. Afthough beads do nave real advantages over coatings, such as increased peel strengtti, tiie main reason beads were used in tiie 
previous d^cussions is l>ecaus€i tiiey are more visible in tiie diagrams. In practice, it is better to use long tiiin coatings rattier than beads. 
Elongated volumes of adhesive .are ttie better on two accounts: 1 . They are much harder to see tiian tieads. 2. Because tiiey are hard to see, they 
can be made longer tiian spherical beads. Their additional lengtii provides more protection against slipping free Alttiough peel sti-engtii is less 
tiian with spherical beads, this seems less of an issue anyway. 

^Nozzle Flow Systems*** 

Several different types of nozzle systems can be used to apply tiie adhesive or any other fluid substance to tiie hairs. Some of tiiese 
systems for controlling nozzle flow are described below, , ^ , 

Vapor bubbles geneiated in tiie adhesive or other fluid itself by small heating elements, usually powered by electncal resistance, 
could be used to propel said fluid out of a nozzle. In FIG. 1 02.2, notice how tiie heat generating resistance means is placed near tiie tip of the 
nozzle. In FIG. 102.3, notice how it generates an explosive force C in tiie directions shown by tiie an-ows. In order to generate electncal 
resistance, tiie resistance heating element needs to have a higher electiical resistance tiian tiie electrical circuits supplying it. This can be 
achieved by making the heatintj elment narrower, tiiinner, or out of a material witii a hiaher electrical resistivity than tiie rest of the circuit. In 
order to construct an assembly where the heating element is tiiinner or made from a different material, it could be constructed using at least two 
layers. In FIG. 102, tiie first laysir A forms tiie heating element itself, in FIG. 1 02,1 , tiie second layer B is used to reduce tiie resistivity of ttie 
overall electiical circuit in all areas except tiie area where localized heat is desired. Possibly, light earned by fiber optics could be used as an 
energy source to generate the r ecessary heat in tiie approporiate area 

A second means of confrolting nozzle flow is to use individual lines each connected to its own individual macro-acttjator or macro- 
valve. By macro, 1 generally mean a seperate part tiat is too large to be incorpoated witiiin tiie attachment stack itself. 

An alternative vension of tiiis configuration could use many nozzles that share a common line to a single macro-actuator or macro- 
valve. In this case, the nozzles will probably not be individually controlled but, instead, will all fire at once. 

A hybrid between tii & two previous configurations would be all or many nozzles sharing a common line to their own macro-liquid 
supply but are indhriduaily conlrolted by micro-pumps or micro-valves witiiin the layers of the attachment stack. These micro-pumps include: 

1 . Vapor bubbles from heating elements 

2. Micro-acutators (such as Sandia's Laboratories micro-steam engine activator) 

3. Piezo-eiectnc means like those used by some ink jet printers. 
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These mtcro-pumps will generally require an electric current in order to function. For nianufacturing concerns regarding "micro- 
wireSt" see the electromagnetic pattiways section below. 

These micro-pumps or micro-valves might be placed anywhere along the the fluid supply line between the fluid supply reservoir and 
final fluid output nozzles in the attachment area. Furtherstill, micro-pumps or valves placed in or near the attachment stacd< might be supplied 
with adhesive by a rrtacro-pumping means. Such a macro-pumping means, when used with a micro-pump or valve means, would place the 
fluid under enough pressure to carT>^ it aganst gravity to the micro-pumps, however, little enough pressure so that it cani exit the nozzles 
unaided by the micro-pumps. 

If needed, especially for high viscosity adheslves, an air-in-tine system powered by a base unit that generates pressurized air bursts 
between each droplet of liquid fired Tom each output nozzle. Of course, air bursts would be used in order to push fluid through the supply lines to 
the nozzles. For example, an air conpressor that releases pressurized air bursts into the supply line when solenoids valves open. Air bursts 
used between each liquid droplet ensure consistent dropplet size and prevent trailing strands of adhesive (or other Bquid) between each output 
rK>zzle and the hairs it is wetting. Reifening to FIG. 103, eatii isolated fluid supply pathway or tine of the attachment stack generally has several 
nozzles that share it. Likewise, several of these supply tines themselves usually share a single adhesive supply line from the base unit For this 
reason the amount of liquid introduced into the lines should be aproximate equal to the number of nozzles times greater than the desired size of 
a single output droplet This volume of liquid will first be divided among the supply tines and then the several nozzles on each tine. This division 
among two nozzles on a single tine is shown by in FIG, 103 and 1 03.1 . In FIG 103, a volume of fluid A is being ^own pushed down the line by 
pressurized air B behind it. In frame 103.2, this volume of fluid is divided equally between the two attachment area nozzles C and D. In practice, 
there are likely more than two nozzles used per attachment area. Furtherstill, t)6fore this volume of liquid even reaches these attachment area 
nozzles it has to be divided in a similar manner by a manifold means at the back of the attachment stack, which connects the individual tine 
supply lines together. Referring to F"IG. 3, such a manifold is Hlustrated by G. 

This fluid division system is the most ideal way to deliver fluids which are slurries rather than solutions. For example, an adhesive 
that has grains of sand or fibers mtichanically mixed in with it. If such a slurry were delievered to the nozzles using a liquid-in-line system that 
does not seperate small volumes ol fluid between bursts of gas, then it would be delivered in an unpredicatable manner. This is because the 
liquid in the slurry would tend to flow around the solids in the slurry. At first, this would lead to the output of undesirably liquid-rich droplets. With 
continued use, supply-line blockages caused by the trailing solids would result 

A system that uses the fluid division air burst system to deliver a solids-containing slurry must introduce the components of the 
slurry into the line in special manner. For example, as illustrated by by FIG. 1 03.2, the solids E and liquids F should be independently introduced 
into a mixing chamber G. The liquids pontion F should be introduced through a valve H, The solids portions should be introduced using metering 
device I. It is very likely that this metering device will take the form of an actuator that pushes a specified amount of solids E into the mixing 
chamber G. This metenng actuator may have a notch J that can be filled, most likely via hopper, with a specific volume of solids E, To facilitate 
mixing this mixing chamber might be vibrated externally as an entire unit or internally, such as by repeated vibrating of the metering actuator I. 
Once all the components are togetiier in the mixing chamber, a third input valve K connected to the mixing chamber chamber should supply the 
pressurized air burst that moves the volume of mixed sluny through tie supply line. 

The above system showed air bubbles being introduced between volumes of adhesive at a mechanism in the line before the 
attachment stack is ever reached. It is also possible to introduce the pressurized gas bubbles near the noz^es in the attachment stack. When 
introducing gas bubbles near the nozzles, liquid behind the air introduction point is going to be pushed backwards. For this reason, the 
pressurized bursts should always be introduced at a narrowed area of the nozzle suc^ that the back-l>nng liquid has a greater surface area to 
offset the pressure compared to tho surface area of the nanrowed nozzle output This will prevent the back-lying liquid from being pushed 
excessively far backwaids in the supply line. This bubble introduction point will likely be placed at a pant homdogus to the locaton of the 
heating element in FIG. 102. In 1 0£:. gas nnay be introduced at said bubble introduction point by vapor generated by a heating element. However, 
there are other ways gas could be ntroduced at this "bubble point" 

Altematively, refemng again to FIG. 102, an external supply of pressurized gas could be introduced at this point. The independent gas 
supply pathway can be run parallel to tine adhesive supply channel either in a higher, lower level or even the same level tn the attachment stack. 
This independent gas supply pathvi/ays gas source might be pressurized gas in the base unit or vapor generated by heating a fluid in said 
independent gas supply pathway. 



In the first embodiment, tiie attac^iment stack was shown as has having only one level of nozzles that output only one type of liquid, 
namely a U.V. curable adhesive. The only other output level shown was for U.V. light. This previous configuration was presented first nnalnly 
because it was the best embodiment for illustrative purposes. However, we can imagine otiier emtxxiiments which have several levels of 
nozzles that output liquid. These vanous output nozzles on different levels wori^ together to facilitate attachment of hair extensions to scalp hairs. 
For example, a two part adhesive !>ystem where one level of nozzles outputs an adhesive and anoflier level of nozzles outputs an accelerator 
fltdd that hastens the cure of said eidhesive. When both parts combine on the hairs held in front of them, the adhesive will harden rapidly. In a 
similar manner, one level of nozzles could apply a durable but slow curing adhesive means, while another set of nozzles follows this with a fast 
hardening but much less durable eidhesive means. Ideally, the faster curing adhesive means would be applied over the slower curing adhesive 
means, so that it would not only attach hairs together but temporarily serve as a protective coating that prevents the slow curing adhesive fi-om 
escaping. An example of a pair of a slow and a fast curing adhesives is a cyanoacrylate, a slower strong adhesive, and a wax/rosin mixture 
which hardens rapidly upon cooling. However, to optimize the use of such a multiple noz^e level system, additional nozzle levels should be 
added and used in accordance vwlh a precise algorithm. 

RG. 104 is a perspective representation of the stack of nozzles and intakes present in a single attachment chamber. Although no 
attachment chamber wails are shown, the two long cylinders represent a scalp hair A and hair extension B held together in an attachment 
chamber. Each output nozzle will lypically, but not always, have a wdth thinner than each attachment chamber and will be centered on the left 
wall of each attachment chamber. Altematively, the vacuum intakes will usually have a vwdth equal to several attachment chambers, and will be 
shared by the several attachment chambers in a single attachment area. 

These attachment charnbes are formed by the notches in the pincher shown in FIGS. 9 & 1 0, being pressed up against the left wall F, 
in FIG. 16, of the attachment area F, in FIG.3 . Thus, the nozzles that we are discussing are arranged in a vertical stack along the left wail of the 
attachment area. 

Adhesive will generally be applied a manner that forms a thin film along a length of the hairs that are being attached together. In order 
to do this, after a liquid, such as an adhesive is applied to the hairs, one or more nozzles may blow a certain amount of air or gas into the 
attachment chambers. Air blown into an attachment chamber will move through it along a largely ventcal line. This will flatten the liquid along 
the surfaces of the hairs, without tie need for atomization. Altematively, instead of blowing air, a vacuum intake could flatten the applied 
adhesive by generating high velocity air currents that flow past the adhesive. Any excess adhesive that cannot be flattened will be sucked into the 
vacuum intake. Naturally, blowing an6 sucking could be used together. 

As shown by FIG. 104, cyanoacrylate adhesive is output onto the hairs fi^m level C. Under the force of a vacuum D, it is spread 
down a certain length of flie hairs until suiy excess is pulled into the vacuum intake. Next, a hot wax/rosin liquid is applied in a similar manner 
from level E. This wax/rosin must be kept hot in order to remain liquid. In order to maintain its temperature, a closed circuit healing channel 
level F is placed below the weoc/rcisin level The closed circuit heating channel is composed of liquid passagesways much like those described 
for the nozzle outputs. However, trie closed-circuit channels are not c^en on their ends but form a loop that returns their heating liquid to the base 
unit in other words, hot water will typically be pumped from the base unit through a closed-loop. 

Each tine will have its own closed-loop, but these loops can share a single delivery line similar using a scheme similar to that 
previously shown RG. 3 for ti^e a<lhes"tve outputs. However, the return sides of the loops cannot be connected together on a single manifold- 
level, as shown in FIG. 3, because such a connection would intersect with the delivery sides of each tine. To solve this problem, the return loops 
could be commonly connected b^r forming a manifold into a diffemt level of the attachment stack itself. However, more ideally, this second level 
of common connection manifiDid \vill be placed on a diffemt level by fomning it as seperate molded part that splits the single return line into 
multiple branches before connecting to the attachment stack. Thus, by straddling the delivery loop tines, these multiple output branches could be 
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plugged as a unit into the individual return ioop iToies (one per tine) on the attachment stack. Note that in this description of the connection 
scheme, the configuration of delivery and return can be interchanged. . . / • , 

Notice ftiat below the wsSc/rosin level is a level G n^de of a thermally insuladve material that prevents the wax/rosin level s heat 

from ®®^P^9,^^[^^^^^-)!,* jj-yj,^ jg applied to the hair it must be rapidly hardened by rapid cooling. This is best achieved by application of a 
cool liauid through nozzle level H. This cool liquid can be chilled water or even a chilled organic solvent such as acetone. Notce how the chilted 
coSant is keot ixA6 bv a closed^;irc urt coolant loop level 1. Notice how the chilled hardening coolant is applied by an output nozzle on and sucked 
aionq the terrath of the hairs by the vacuum intake level D. The chilled coolant will likely be able to harden the wax/rosin in a fraction of a second. 

The end result is that the wax/rosin by coating the extenor of the hair bundle is both holding it together and holding in the liquid 
cyanoacryiate that requires several minutes before it becomes hard. Thus, the attached hairs will be able to leave the attachment chamber 

without Setgi9^^^^^|^y^ attachment chamber, despite likely being coated with a non-stick substance, are likely to get 

coated with adhesive and wax/rosin themselves, in order to prevent build up, they might be washed wrth hot cleaning fluid. The cleaning fluid will 
be suDPlied by an output nozzle J ir» the stack and sucked up by vacuum intake D. The cleaning fluid used should be hot enough to remelt ^e 
wax/rSin and of a chemical naturo so that it keeps the waxt^rosin dissolved even it even if it were to cool down. An oil is an exarriple of a fluid 
that can do this Also, the cleaning fluid should have the ablity to dissolve liquid cyanoacryiate adhesive. Adding a powerful organic solvent such 
as acetone to the cleaning fluid will allow it do this. Alternatively, two seperate output nozzles with two seperate types of cieaing fluid could be 
Sed In fact the chilled c»olant output nozzle H could be filled with acetone itself. Although chilled acetone is capsQjte of dissolving wax/rosin, it 
will harden wax/rosin much faster. Thus, the chilled acetone can be applied quickly to harden the wax/rosin coating on the hairs without 
dissolving it off Although not shown in this drawing, the vacuum disposal intake could itself be kept heated with a closed-loop systern. Realize 
that the deaning fluids are typically not introduced into the attachment chambers until after the attached hairs have left them. The atlachment 
chambers rrtght be cleaned in this manner every fraction of a second when no hairs are in them. This period of time will be called the cleaning 

This drawing shows thrse of the most optional levels. The first of these optional level, level K, applies a slurry of adhesive mixed vwtin 
sand or other particles. The purpoise of these particles is to increase the peel strengfri of the attachment However, such a sluny might not 
provide an entirely invisible attachment. For this reason, this peel-strength increasing formula should only be app\\ed to a short length of me 
bundle of hairs. More specifically, it should be applied towards the top or all adhesive applied. At the top of the attachment bead, it will protea tne 
entire attachment bead from beinci peeled apart The lower-lying length of adhesive, without strenghtening particles, will serve to further 
strenqthen the shear strength of tf le attachnwnt, while remaining invisible In order to apply the slurry to only a short segment, a special sluny 
outpiS nozzle K placed extremely ilose to a dedicated slurry vacuum intake L is used. This dedicated slurry vacuum intake would only be 
activated immediately after the special sluny is applied. . ^ * . ^ *u 

The algonthm describeii above is not the only way attachment can be done. There are similar but different algorrthms that can be 
used to attach hairs. For example, a simpler stack that does not have all of the components present in tills stack can be used. For example, a 
stack with only an adhesive outpui nozzle and a wax nozzle could be employeed. In such a set up, the system might flood the entire attachment 
chamber with cyanoacryiate adhe sive, or another suitable adhesive, and then apply negative pressure in tiie cyanoacryiate nozzle in order to 
suck the excess back into it. This would leave only a tiiin coating of adhesive on the hairs. This process could be repeated for tiie waxjrosin 
nozzle or even the cooling nozzle if used, Furtherstill, a cleaning fluid nozzle that functions in a similar manner might be introduced. However, in 
order to avoid using contaminatec cleaning fluid. Its rrazzle most likely would not suck back but, rather, there would be a seperate vacuum intake 
or the fluid would simply be allow^Jd to escape from the system. Sinrtilarty, the stack might be configured slightiy differently if a different type of 
adhesive was used. For example, a penmanent adhesive Vi^ich hardens based on cooling it (likely a thermoplastic) wouldn't require a 
temporary protective coating. ^ ^ ^i. • 

Additionally, refinements can be made concerning the application of cyanoacryiates and similar adhesives. These adhesives cure 
rapidly upon exposure to water and other some other chemicals. This is desirable from tiie standpoint tiiat they'll achieve a certain amount of 
bonding strength faster. However, if cured too fast, tiiese adhesives will not be as strong. Thus. I propose tine following technique to take 
advantage of their fast-cure propcirty witiiout loss of bonding strengtii. After application of a cyanoacryiate (or simiiar adhesive) to me hairs m the 
attachment chambers, using another nozzle set, apply an cure-accelerating substance, such as water, using another nozzle set. This cure- 
accelerating substance might be -applied as small drops, as atomized in an air (or gas) steam, or as a true vapor in a gas sfream. for example 
steam in air. However, ideally, only enough accelerator is applied to cure a thin protective coating on tine surface of tiie adhesive bead leaving 
the internal portions uncured. Thiis tinin protective coating will give tiie adhesive bead additional strengm during the temporary protective coating 
application phase. In otiier words, preventing permanent adhesive disruption by tiie temporary protective-coating application Itself. However, 
since only a thin layer of the exte lor will have been cured, it will only remain this way for a very short while, perhaps, only a fraction of a 
second. After this short penod, tha coating will be redissolved by tiie uncured portions below it. Now, wifri the temporary protective coating 
encircling It, tiie once again liquid permanent adhesive is free to cure more slowly and stipongly. Rnally, including substances in the protective 
coating tiiat aid the permanent adhesive cure is a possibility- 
Shut Down Between Users: , ^ ^ ^ . ^ ^ 

When tiie n^chine is sthut dowffi tietween users, tiie adhesive nozzles could be temporarily capped and protected from the 
enviroment, such as by one of tht» following methods: ^ . . . x, 

1 . Allow excess wax irto the attachment chambers. Reopen tiie attachment chambers with a stream of hot oil/aoetone cleaning fluid, 
or any otiier heated or solvent-typie fluid. , . . ^ 

2. Altow tiie adhesive at tiie nozzle tips to cure, but then, reopen tiiem witti a flood of cleaning solvent from tiie cleaning solvent 
nozzles. ^ 

3. Simply use negative pressure to pull the liquid backwards in tiie nozzles. Thus, there will be air bubbles at tiie tips of tiie output 
nozzles. These bubbles would protect the liquid in the nozzles from the environment. 

4. Use negative press jre to pull tiie liquid backwards in tiie nozzles. Allow a certain amount of air into the nozzles, but at some point 
during tiiis process, use anotiier level of nozzles to introduce an inert fluid, such as liquid oil or gaseous nrtrogen, into tiie attachment chambers. 
This inert fluid will be sucked up by tiie adhesive outputs and ottier outputs which are undergoing negative pressure. The end result will be tiiat 
certain outputs, such as those fo • adhesive, wiii have tiie liquids tiiat tiiey contain protected by an inert fluid at tiieir most exterior nozzle tips, and 
if necessary to protect tiie adhesive from tiie inert liquid itself, ttiere will be a small air bubble between tiie two, 

5. Us© negative pressure to pull tiie liquid adhesive all tirie way back to its supply resevoir. Perhaps, constmct tine supply lines of 
Teflon or inject a washing fluid into said lines in order to lessen any residual adhesive in tiie supply lines. 

***M6ans of In creasing Attachment Peei-Strenath*** 

When talking about tine strengtti of a hair-to-hair-extension attachment, we have two types of strengtii to consider. The first is tensile- 
shear strengtii. This tyj^ of strengtii Is measured by attaching two hairs witii tiieir shafts parallel to each other, and tiien pulling on altiiemate 
ends of the nairs fl'om opp)OSite sides of tiie attachment point. Cyanoacryiate adhesives provide extremely good tensile-shear strengtii 
attachments. So good tiiat a scalp hair will usually be pulled from tiie scalp before its attachment fails. 

The second type of sti'ength is piael-strengtii. This type of stengtii is measured by attaching two hairs witii tiieir shafts parallel to each other, and 
tiien pulling botii hairs apart hairs from the same side of tiie attachment pdnt In otiier words, peeling them apart in a wishbone fashion. 
Compared to tiieir tensile-shear stengtii, cyanoacryiate adhesives provide very low peet-sft-engtii. 

Low peel-strengtii is not altogettier undesirable, f^/lost importantiy, hair extensions attached to tiie head would not be expected to 
experience significant peel-forces under nonmal conditions. This is because for tiie hairs to experience great peel-forces a person would have to 
grab tiie hairs in tiie same manner that tiiey would grab a wishtXMie. Specifically, tiiey would have to use two hands to pinch hairs that are close 
togetiier on tiie scalp and then pul) tiieir hands apart while maintaing their grasp. The only time a person would typically be expected to do 
something like tills is whiie braiding tiie hair. 

Finally, low peel-strerigtii is desirable from the standpoint tiiat it acts as a safety mechanism. If somebody is braiding tiie tiair in an 
overly aggressive manner, it is far more desirable for tiie hair extension attachments to fail ratiier tiian breaking the natural hairs growing out of 
tiie scalp. 
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Despite the advantages of low peel-strength, should a higher peel-strength be desired, the following methods can be used to increase 
peel-strength: 

****innraasinq Pppi-fitr^nt^th Bv Mechanfcai Manrpulation of Hair Shafts 

A laser or mechanical means could cut small holes in scalp hairs or hair extensions in order to allow the adhesive more initmate 
contact with them. Sudi a laser sys tern could be configured In a tine pattern, as the U.V. outputs were in the original emfaodlment and placed as 
a layer in the attachment stack or ev^en adjacent to spinneret holes in order to process liair extensions the moment after they have t>een extruded 
in the manufacturing process (see discussion on hair extension manufacturing). If a mechanical part is used to make small perforations through 
scalp hairs or hair extenskins, it could be configured as a moving tine structurally similar to the pincher placed either in the attachment stack or 
hairextension manufacturing process. „^ , ^ u^. - 

Reg^less of whether a laser or mechanciai part, if used In the attachment stack, It should cut notches or small holes through hairs 
or hair extensions near the area where adhesive is to be applied to them. The attachment stack's algontm might be adjusted to allow hair 
extensions into the attachment aresi before scalp hairs. This way hair extension tips could be perfcwated alone vwthout perforating, and thus 
weakening, the natural scalp hairs. 



****lnnrQa5inq Pftfil-Strenoth Bv Us ing Ad hesives Composited with Stronger Polymers 

Some adhesives. such as pine rosin, are adequately sticky to hold two hairs fimnly together against tensile-shear- forces, in fact, they 
are hold well enough that an attached hair exlerision could pull a hair root from the scalp before coming unattached. However, rosin and some 
other functiorially-equivalent adhesives have incredibly weak peel-strengths and low resistances to heat Similarly, there are polymers, like 
polystyrene that are relatively stmcturally sound with respect to pe^-strength and heat resistance but have very little tensile-shear adhesive 
ability This is to say these polyme'^ will form a strong rin^ around hair fibers but won't hold onto them. By mi5dng a sticky, but othenwise 
structurally and themially unsound, adhesive like rostn with a structurally and more thermally sound poiyrner, like polystyrene or an acrylic, a 
compete that has t)oth adhesive tsnsile-shear strength and peel-strengm can be achieved. In the case of a rosin arKt polystyrene composite, a 
hot-melt type adhesive would be produced. However, adhesives composites that cure by chemical reactions are also possibilities. 

The use of hot-melt thermoplastics, espectally those (such as polystyrene) that are dissolvable by organic solvents, is desirable. 
Such substarwes could l>e applied ihrough heating artd cooling but removed by a solvent such as acetone. As mentioned akx>ve, such 
thermoplastics may be improved by mixing a sticky substance, such as rosin, with them to increase their ablity to provide tensile-shear 
strength by sticking to the hair better. Furthennriore. other ingredients may be mixed with thermoplastics to adjust their melting point up or down 
and increase their peei-strength such as by mixing libers or particles into them. The thermoplastic or hot-melt type materials used to increase 
peel-strength shouldnt be limited ttiose discussed such as wax and polystyrene. Any functional equivalent that hardens to an acceptable peei- 
stength upon cooling could t>e useil Likewise, the sticky adhesive shouldnl be limited to those discussed such as rosin, any functional 
equivalent could be used. For example, the various sticky adhesives used on adhesive tapes could used. 

Rnally, when using thes© sticky adhesive composites, there is a chance that the exteriors of the attachment beads will themselves be 
sticky. To counteract this stickinesj j, a fluid, or any other substarrce whose rrrolecules themselves will be bound by the adhesive should washed 
sprayed, or otherwise exposed, ovisr said bead, thereby, counteracting externa! stickiness. Such a substance could be integrated into the 
cleaning fluid formula or applied stiparately. Alternatively, this counteracting-substance means could include using a hot-melt fluid thats not 
sticky, hereby, applying a non-stic^ outer coating. Finally, enough solvent perhaps as part of the cleaning fluid, could be applied to wash only 
the external stickiness away. In all cases, the measures will most likely will be applied in the attachment stack but they might also be applied 
after exit from the attachment staclt 

****lncreasin ? Pftpl-Strfin(;ith Bv Usinn Adhesives Composited with StrenQtheninq-Particles 

Application of adhesive with peel-strenglh-increasing particies. such as fibers, sand or small glass beads, could be used to increase 
adhesive peei-strengfri. Using fiber or particle composites to inaease peel-strength opens up to possibility of using many types of adhesives 
whose peel-strength might othen/^se. be too low. For example, a waxy or hot-melt thermoplastic type material becomes a possibility. A wax or 
a thenmoptastic with a very high malting point could be applied and strengthened by application fibers or sand particles. 

Below are some various application methods for applying adhesive-particte composites: 

1 . Apply adhesive to the entire lencfth of attachment point 

-A. Blow dry particles onto the adhesive whic^ didnl have particles in it 
-B. Mix an adhesive an j particles together in a slurry before adhesive application. 
-1 . Use vacuum and/or pressurized air to spread the adhesive as decribed above 

-2. The suck-back (< dipping) approach: Squirt out and suck back the adhesive into the topmost high peel-strength adhesive nozzle, 
but only enough to d ascend the desired length down the hair. Note: During the cleaning phase between adhesive application, it is 
likely that a certain amount of sucked back adhesive at the nozzle tip will be discarded rather than risking contamination by mixing 
it back with the mair^ supply. 

2. Apply sand only to the top most portion of the adhesive attachment point length. 

-A. Blow dry sand particles onto the adhesive which didnl have partrcles in it. 

-1. Use litde enough vacuum disposal intake power that the sand doesnt descend much vertically. 

-2. Use a second hi gher dedicated vacuum that is only turned on during sand output and mayt>e a tittle bit during the cleaning 

phase. 

-B. Squirt an pre-mlxed adhesive and particle stuny: 

-1 . Use little enough vacuum and/or pressurized air that the sand slurry is squirted out and descends very littie vertic^ly 

-2, Use a second higher vacuum that is only turned on dunng sand output and nnaybe a litde dunng the cleaning phase. 

-3. The suck-back (dipping) approach: Squirt out and suck back the adhesive into the topmost high peet-strengtii adhesive nozzle, 

but only enough to descend tiie desired length down ti-ie hair. 



****Equipment Concerns Relevant to Usin g Adhesives Composited with Strengthening-Fibers 

The type of particle miiced Into the adhesive to increase peel-strength could be small fibers. Generally, strengthening-fibers should 
have a length shorter, or not mudi longer, than the minimum diameter of the adhesive suppiy line and nozzles. These fibers should be made 
conespondingly thin in diameter themselves to achieve a certain degree of flexibility. These small fibers could be pre-added to the adhesive 
tank and aggitated Into suspensioi^ before each use. 

The suspension in the tanks could be filtered with a screen, perhaps configured as a centrifuge, whose screen holes are equal to or 
slightly smaller than the smallest diameter of the adhesive feed line. This screen should be placed just before introduction into the adhesive 
supply line. Periiaps, said screen is enclosed in the same air tight chamber as the adhesive resevoir tank. In v\Ahich case, it might be placed in 
the tank above the liquid level anci liquid would be pumed into and returned tiirough it either into the main tank or a smaller area that directly 
feeds the adiiesive supply line. Itii purpose would be to function as a filter to renrave excessively large particles in the adhesive. Othenwise, 
these particles might clog tiie adtiesive supply line if left in the adhesive. 

Note: All sand and fibor slurry nozzles may have tineir slurries pumped to them as a continous line of liquid slurry or the sluny could 
be delivered in isolated globs separated and forced through the supply lines by bursts of pressurized gas as shown in FIGS 1 03 and 103.1 

****lncreasin9 Peel-Strenath Bv Application of Chemical Vaoor Deposition fCVD^ Film Rings As the Attachment Adhesive 
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Another possible way of increasing peet-strength is to somehow apply a nng of extremely strong material around the hairs that are to 
be held toqether The inorganic sclids fomned by Chemical Vapor Deposition (CVD) are much stronger than polymer-based adhesives. CVD is 
a process mat introduces two or m Dre gases into an area and then exposes them to an energy source such as heat. The energy causes a 
chemical reaction resulting in the {leposition of a solid. Many solids formed friis way are extremely pure, and as such, extremely strong. 

CVD rinqs could be ger eiated around hairs to be attached by introducing gases and energetic light, or other energy, into the 
attachment chamber The outputs would be an-anged in a stack similar to the one shown by FIG.1 04 and previously described. The gases would 
be outDut bv nozzles very similar 1o those previously described for use with liquids. The energetic light, most likely Intra-Red (I.R.), could be 
outDut bv a tine-shaped pnsm thai cames light via internal reflection. This light transport system would take a configuration much tike the one 
previously described for canying IJ.V., in order to effect adhesive curing. A vacuum intake might be used to removed excess gases. In order to 
contain the gases in the attachment chambers, the pincher should make intinnate contact with the left wall of the attachment chamber. The seal 
between the left wall and the pincher might be increased by making the pincher out of or attaching to it a soft flexible material. For e>^ple» 
small sheets of rubber placed on the exterior of pincher and extended partially over its notches could help increase this se^. The CVD system 
could use the following attributes to help enhance its function: 

-The interior notches of the pinchers could be reflective so that tiiey reflect any light that goes through or around the hairs in the 
attachment chamber back at the hairs. This reflective surface will also help prevent the pinchers from themselves being significantly 
heated by tiie energy source. ^ . . , . ^ _ 

-Alternatively, the pinchers could have their own internal reflection light transport system constructed into their tntenor. Thss system 
would be similar the U.V. transport system previously described, except it would be constructed in the interior of tine moving pinchers 
irtstead of tifie interior of static portions of the attachment stack, 

-The pinchers should be (xx)led eitiner internally or externally by fluid. If an internal system is used, this fluid cooling system would most 
likely use a closed-loop oxtlant circulation system, similar to tiiat previously described for cooling left wall nozzles of the attachment 
stack. If an external cooling system is used, rt would most likely would be based on left wall output nozzles spraying a cooling fluid 
through the attachment ctiamber and onto the pincher*s interior surface. 

-The small bundle of hairs; to be attached in each attachment chamber should be quicWy heated up vwtii focused LR.. Presumably, if a 
tow enough fr^uency of t.R. is used, it would deeply penetrate and heat up the entire bundle at once rather than being stopped by tiie 
most superficial surfaces of tiie bundle. ^ . . ^ ^ . ^ _x u**u ♦ 

-If the LR. cant pentrate tiie bundle well enough, the of use focusing reflectors on the inside of the pincher that reflect any light that 
went around each hair bundle back at specific point said hair bundles could be provided. This will provide the light necessary to 
cause vapor deposrion on sides of the hair bundles far relative to the left wall optical outputs. 

Below are some characteristics and dimensions that CVD rings attaching hair bundles should ideally have, but tiiey are not 
limitations: 

-Diameter of one hair is about 50.7 micror\s 

-The CVD nng around attached hairs should be 50-300 microns high, or long relative to the length of tine hair. 

"The ring's wall thickr ess should be about 3-5 microns 

-The nng's diameter sihould be 100-200 microns 

-Ideally, flits ring should be clear 

-The ring should hav€ a high tensile strengtii 

-The ring should be aisplied in about .25 seconds or less 

-The application temperature should be <1 40-320 decrees C 

-Ideaiiy, it should be kiritOe enough to be smashed off or somehow chemctatly dissolvable, such as by an add. For example, calcium 
cartronate can be formeci as a dear solid tiiat can be dissolv^le by moderate strength adds. 

****lncrea5ing Pfifil-Stranath Bv /^pplyiny Coating Patterns to k eratin fibers fas opposed to entire surface uniform coatings): 

Coating patterns appli 3d to tiie surface of the hair ejdensions might could be used to erther increase adhesive peel-strength or 
decrease the coefficient of friction of a hair extension's surface, thereby, making peeling an attachment point apart much more difficult. Such 
coating patterns would most likel/ be applied during the hair extension manufacturing process. Thus, for more details on tins consult the section 
of this document that de^s witii fiatr extension manufacturing. 



***Utilitv Feat tirP*. /Raftey/Maintenence^-Stack Level*** 

The attachment stack might have certain features incorporated into it tiiat ensure safety and system maintence. I call these features 
utility features. The following are such utility features: 

****EscaP6d F l^p^Mf^qnq'tin Radiatinn Detector ^ ^ 

In systems that use intense ultra violet, or any otiier type of intense electro-magnetic radiation, detectors might be used to detect 
escaped electi-o-magnetic radiation. Usually, when intense electro-magnetic radiation is used, it will be confined to a dosed area. For example, 
the pincher, by being pressed aciainst the left wall, could in large part be used to form ti\s dosed confining area. The isolation of tills area could 
be further aided by an attachment chamber seat as previously described for containing gases in tiie CVD system. However, if tiiere is a breach 
in this closed area allowing eledro-nnagnetic radiation to escape, a detector could alert of this. The alert could merely be audible, visual, or 
might shut tiie entire attachment system off. The detector should be placed along a line of sight to the attachment area where tiie electro- 
magnetic radiation is being used. It may be placed above or below tiie attachment stack or even incorporated into the attachment stack as a 
layer within it. 



****Automated Lubricant and Cl€>anina Solvent Outputs , . 

The moving parts of the attachment stack will benefit from ocassionally being lubricated and cleaned. For tiiis reason, it might be 
advantageous to incorporate aulonnated lubricant and deaning solvent outputs into the attachiDent stack drcuit itself. In this case, tiie outputs 
could be positioned in a similar manner to tiie adhesive outputs. Alternatively, the ou^uts could be configured in an entirely different manner. For 
example, placed well above the attachment stack, pertiaps, as a part independent of it. Cleaning and lubrication could be perfomered by 
introducing solvents and lubricaits seperately. Alternatively, a solvent, such as acetone, could be mixed vwtii a light lubricating oil. Most of the 
used solution could be drained into a resen/oir. Very likely, tills resevoir means would include a fixture to hold tiie handle unit and a lid to prevent 
splashes. The acetone portion of tiie residual solution would evaporate leaving the lubication portion behind on tiie moving surfaces in tine 
attachment stack. This cleaning process could be tiigger automatically, for example, tjetween every salon client. During this automatic 
triggering, tiie moving parts of ttie system would likely t>e activated so as to distribute the solution evenly. Acetone itself is a disinfectant. 
However, inclusion or ottier disinfects, if necessary, could guarantee absoiute cleanliness between clients. 

At certain times auto matically or manually triggered by a user, the internal fluid supply lines (such as for adhesive) might be cleaned 
by flushing tiiem witii solvents snd/or hot fluids. These flushing fluids might simply be deliver out of the fluid outputs (nozzles) or ttiey could be 
actuated back and forth in the lines in a forward and reversing motion, pertiaps, under great pressure. To facilitate introduction of cleaning fluids 
tiie supply iines might have val\'es tiiat shunt tiieir normal fluid supplies in preference for the fiushing-fiuid supply. 



[[Hair Extension Supply and Storage]] 
***Hair Exte nsion Feed Usini;i Ctips*** 
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The hair extension holding clips, described in the original embodiment, can be said to be a pinching holding means because they hold 
hair extensions by pinching them. When supplying the system with hair extensions using holding clips, there are several concerns: 

****BendinQ harr extensions over connectivitv bridges while keeping tiiem as firms as possible with the straightening Pea: 

Referring to FIG. 27, in Drder to give the hair extensions plenty of room to bend over the attachment stack's connectivity bridges 
without causing a significant vertical curve in the hair extensions, the connectivity bridges could be placed even with, or weil behind, position C 
where the hair hopper is wide and hasnt nanowed yet. In such a configuration, the hair extensions are free to bend more to the sides than it they 
were forced to bend over a connecrtivity bridge placed even with position D where the hair extension hopper's passageways narrow. 

Possibly, ail connectivibr bridges could be placed behind the rearmost hair extensions and the s^aigtening pegs A, in FIG. 28, of the 
hair extension dips . This would mean that the hair extension tps would never have to bend over a connectivity bridge. Also, this would mean 
that the straightening peg could continue alt the way down to the floor of the hair extension channel (tip trench). This would give further support 
from all sides for even very curty hair extension tips. The disadvantage to this design is that ail tnes whether those of the moving ^iair handlers, 
or some part of the stationary guicie channels, must be made longer. This increase in length will make them less structurally stable. 

In configurations where the straightening peg starts behind the connectivity bridges, at least it could be brought down as close to them 
as it needs to be. Fortunately, the {straightening peg only has to keep the hair extensions rigid down through the thickness of ttie hair handlers 
because the pincher will pull the Ic wer portions of the hair extensions into alignment 

****Hair Extension Tin Flexibility ^ - ... 

When a hair extension s bent over a connectivity bridge, the slope of its bend angle is largely set by the bottom of the strajghtening 
peg. If the straightening peg comes down close enough to the top connectivity bridge, the slope of the bend angle can be almost a right angle. If 
the straightening peg comes less close to the top connectivity bridge, the slope of the bend angle will be less sharp. The sharper the hair's bend 
angle, the nrwre spring force in it and the faster the hair will fling over the far edge of the topmost connectivity bridge. 

Air currents could be usied to straighten hair extension tips that are not being held in an adequately stiff manner by the hair extension 
dispensing system. For example, air blown straight down into the attachment area from nozzles above said area could straighten hair 
extensrans tips. An excellent plac€i to put such nozzles would be in the interior and underside of the hair hopper's channel obstructions. Sudi 
nozzles could be fed with air by a hollow tined-manifotd. 

The length of the tines from where their connectivity bridges end to where their functional areas begin should, generally, at least be 
equal to the depth in the attachment stack from the top connectivity bridge that hair extension must pass over down to the desired depth of the 
hair extension tip. This will allow hairs to fully straighten out in the hair extension tp trench C, in FIG 3, before coming in contact witii any 
functional areas of the hair handlers. . ^ ^ ^ ^ ^ 

Previously, I said that tne sides of the clips serve much the same function as the sides of a cnmp on a paintbmsh. Furtherstill, tne 
narrowed sides of the hair hopper also aid this funtion, and they help at lower levels closer to the hair handlers. The tips of the held-hair 
extensions extend down into a passage with vertically parallel walls F on two sides, as shown in FIG. 27, and a third obstructing wall G at the 
front, nils third obstructing wall, wfhich is part of the channel obstruction, is placed generally above the attachment area. It prevents the hair 
extensions from advancing too far fonvard past tiie attachment area. Of course, its exact placement depends on empirical calibration, and we 
may want the hair extension top to advance a little past the attachment area. 

The hadr extensions are usually held at a short enough distance from their tips so that their tips extend down in a relatively stiff 
manner. These tips are inserted downward into a cavity caved into the attachment stack. This cavity is know as the tip trench. This cavity and 
the tips of the hair extensions inserted into it extend at least down to the depth of those hair handlers responsible for h^r isolation. 

Because of the at>ove-described factors, the hair extensions in each dip will be nrK>ve with it as a bunch to the functional areas of the 
hair handlers. The hair extensions will be moved fonftrard along a line largely perpendicular to tiie sides of their erect tips. The clips must pinch 
the hair extensions vwfri enough force that they do not fall out dunng movement and do not fall out as tiieir previously attached neighbors slide by 
them, as said neighbors are pulled from the clip. 

***WON-CL!P-BASED Hair Extonsion Feed*** 

****Substitue Conveyor belts for .:iiDS 

-The parallel plnrh AND cor^vQV io attach er^Convevor Belt Feed^ 

A non-clip based system that holds and moves hair extensions by using largely parallel pinching surfaces can be configured. It could 
best be described as a rotary corveyor system that pinches between opposing parts. Although two rotating opposing solid objects, such as two 
disks, fall under this definition and could be used, most likely it would take the configuration of two opposing conveyor belts which ptnch hair 
extensions togetiier between each other and whose interior belt portions both move in the same linear direction. Said belts can be visualized as 
using the two opposing belt surfaces to substitute for the two opposing surfaces of the hair extension clips previously descnbed. However, while 
the hair extensions in the clips mave with thB clips, in a conveyor system tiiey could be said to move through the system as a whole to a larger 
extent tiian they move with it. As with the clip-fed system, the hair extensions most likely move in a line largely perpendicular to their shafts. 

The conveyor belt system itself must be fed wttii hair extensions, and this can be done in any of the follov«ng ways: 

-Hair holding dips eithsr distant or on the the handle unit itself could be the source. Distant meaning that they are mt on the harxlle 
unit but somewhere such as the base unit. If frie source hair extension holding clips are on the handle unit itself, the pinching conveyor 
system will be positionec on the handle unit between said clips and the attachment area where it brings the hair extenstons. 

-A hair extension remover system that cut scalp hairs off the scaip hair or removes hair extensions, as previously described. 

-A spool system that unwinds to feed the conveyor belt This spool will either have to be wound with hair extensions already cut to 
lengt), or allted witi^ a cutting means that cuts them during unwinding. 

-A pile of free hair extonsiCHis lying largely parallel to each other in a container such as a box. A tunneling hopper type means might 
be used to Initially guide hairs from tills pile into the conveyor system. 

****Th6 parallel pinch AMD convw hair extensions using a thread-the-eve-of-the-needie tvoe design: 

Another means of dispensing hair extensions involves unwinding them from a spool, therefrom, tiireading them, pertnaps, direcUy into 
tiie attachment areas in which tiiey are needed. There are two basic ways to unwind hair extensions from a spool: 

Refening to FIG. 105, the first way A is to sunmind the spool with a path guide means B that will only allow hair extensions C 
unwound from the spool to extend only along the path bounded by said path guide means. Such a system could externally supply a rotational 
force to the source spool D caus ng it to rotate in the direction that causes hair extensions on tiie spool to unwind. The hair extensions would be 
guided by tiie patii guide means to their functional target area E. Often, such a functional target area is an attachment chamber. 

The second way F, in FIG. 1 05.1 , is to feed tiie hair extensions on tiie spool into a powered rotating or reciprocating engagement- 
conveyance means G tiiat pulls on tiiem causing friem to unwind from their source spool. (Engagement most likely by pinching but otiier nrteans 
such as hooking are possible.) This rotating or reciprocating pinching means may move hair extensions largely tangent or parallel to its rotating 
or redprocating surface. After the hair extension tips exit said engagement-conveyance means G, they can be directed eitiier to a path-guide 
means H that guides them to insertion in their functional target area 1 or without a path-guide means directty into tiieir functional target area I in 
which they will be insereted. A patii-gutde H is used when the conveyance means is not close enough to its functional target area to guarantee 
that hair extensions will be inser;ed in to it. This type of system usually will need a hair extension cutting means placed between tiie 
engagement-conveyance mean:* and tiie functional target area. This way, the hair extensions coming off the spool will be cut to tiie desired 
ler^. 

Of course, a hybrid J, shown in FIG. 1 05.2, of the above two unwinding systems can be configured. It rmy contain any or all of the 
above-described components Vkori<ing in combination. For example, it may contain a spool that is extemally supplied witi^ a rotational force in 
tiie direction which causes hair extensions on said spool to unwind; it may contain a path-guide means K tiiat directs hair extensions into a 
rotating or redprocating engage Tient-conveyance means; it may also contain a second patii guide means L which guides hair extensions from a 
pinching-conveyance means into a functional target area. If need be, it may contain a hair extension cutting means. TTiis cutting means need 
NOT necessarily be placed between tiie pinching conveyance means and the functional target area. 

Different Types of Function^ Tetrget Areas 
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The fiinctionai-target areta described above can be any one of, but not limited to, the following areas: 
Any area along the hair e:ctension supply channel or pathway that feeds the attachment chambers. This includes but is not limited to the 
foltowing. . . 

-Into the areas of the hair e)Ctens!on channel that precede the nr^etermg areas. 
-Into metering areas 

-into holding areas (I'hey will be described later.) 
-into attachment area s or attachment chambers 
-Any other area that needs hair extensions fed into it 

DifferBni Types of Rotating or Hecprocating Hair Exentension Conveyance Means 

The rotating or reciprocjiting hair extension engagement-conveyance means described above can take on several configurations 
including but not limit to: 

1 . Rotating belts or cylindiars that themselves press against other rotating belts, cylinders, or static surfaces in order to both pinch and 
nx>ve hair extensbns between. 

2. A part that pinches hair extensions (in the manner described above) and moves along a largely a straight line. Then, it releases its 
pinch, retracts backwards, it repeats this process again by re-establishing its pinch and moving fonA/ard again. 

3. A rotating hair extensioi grasping conveyance means that has pinching and releasing members mounted on a rotating cylinder or 
belt. It is similar mechanism to that is used by a commericiai hair removal product called the Braun Silk-Epil. 

4. As in #3, except the rotating surface does not engage by pinching but some other hair fiber engagement means such as a surface 
coated with a sticky substance, an attractive static electrical charge on its surface, or having small hooks or similar hair engagment 
features on its surface. 

Different Ways of Spoofing Hair Extensions 

The hair extensions can be spooled in several different configurations including but not limited to: 

1 . One single long conlinous hair fiber per spool that needs to be cut to length after it is unspooled. 

2. Many long contnous hair fibers in parallel per spool. They are un^xxrfed together, and each needs to be cut to lengtii after 
unspoding. 

3. The hair extensions liave already been cut to length before being spooled. When unspooled, they usually vwll not need to be cut to 
length. 

Hair Extension Wefts Can be Unspooied and Attached 

In addifton to the entrel/ linear hair extensicwis described above, hair extension wefts can also be unspooied and attached to the head. 
Hair extensions wefts are of multiiate hair extensions connected together with a largely perpendicular (to their lengths) member which is usually 
flexible and may be a fitier itself. LInspooling of hair extension wefts can be accomplished in much the same manner as hair extenions. 
Unspooled hair extension wefts Ccin tie applied in the fdiowing manner 

1 . Adhesive may be applied to the lower portions of the hair extension wefts, most likely tiie unifying portions (tiiose perpendicular to 
the hair extensions) of tiie hair extension wefts. This can be done anytime after unspooiing. The adhesive can be applied directiy to the 
weft before it touches the scalp or head hairs. Altematively, it can be applied to the scalp or head hairs directiy. The hair extension wefts 
can be attached directly to the scalp or to the sides of head hairs. 

2. Hair extension attactiment can be can be achieved by ainning a thread or fiber back and fortii through both the tower portions of the 
hair extension weft and lower portions of frie scalp hairs, thereby, sewing tiie hair extension weft to tiie lower portions of natural scalp 
hairs. In this configuration, tiie tiiread or fiber itself could be unwound from a spool, periiaps tine same spool, as the hair extension weft 
which it will attach. (Such an oscillating stitch pattern is likely based on a mechanism functionally equivalent to a sewing machine.) 

3. Once the first portion of a weft is attached to tiie head, tiie remaining portions can be unspooled simply by tiie tension that results in 
ti^e weft as the system is moved over tiie scaip. 

Hair Extenstion Weft Placement .^ong Natural Scalp Hairs 

How ever they are atta::hed, hair extension wefts have to be guided into areas where the natural scalp hairs have been nrioved aside. 
To accomplish tiiis spooled hair extension wefts M, in 105.3, are unspooled into recessed attachment areas N from where hairs have been 
displaced, by tiie attachment stack tines O. Where said unspooled hair extension weft tips are led towards ttie recessed attachment areas by 
one or more of, but not limited to, tiie following metiiods: 

-Hair weft assembly stffness and an externally applied rotational force on the spool. 

-Linear movement of tiie entire spool assembly towards attachment area. 

-Rotational nrK>venr>ent of tie spool where tiie front tips of tine hair extension wefts are guided into tiie recessed attachment area by 
pativguides. 

-The leading portion of a weft is attached to tiie head, and tiie remaining portions are unspooled simply by tiie tension ttiat resulte in 
tiie weft as tiie system is moved over the scalp. 

-The spooled hair Is first grasped by a pinching means tiiat moves it to the attachment area. Subsequent ur^pooling is achieved 
because the hair extensicn . . . 

. . . has been attached causing the spool unwind to relieve tension of the extension as tiie device is rrK>ved over the scalp 

... is sut^ect to a cyde of repeated or continous engagement and advancement towards the attachment area, such as by tiie 
engagement conveyance system described above. 

Note: Although unspooiing is tiie preferred metiiod for dispensing hair extension wefts among natural scalp hairs, tiie above method 
for dispensing hair wefts ttirough a recessed area in tiie attachment stack's tines can be adapted for use witii otiier hair extension disper^stng 
means. For example, such wefts could be held by dips or any otiier of tiie non-weft hair extension dispensing means discussed could be 
adapted. Also, note tiiat the recessed attachment areas desdbed for wefts are not identical to tiie attachment areas descnbed in tiie original 
embodiment. When we speak of attachment areas, not in reference to wefts, we typically will mean a type more like tiiat descirbed for the 
original embodiment Further, these recessed area N in FIG. 105.3 neednl be open to the hair channels, rather tiiey could be holes through the 
tines tiiat are entirely dosed on all sides. Rnally, long hair wefts neednl be the only type of hair extensions attached to tiie scedp or scalp hairs 
tiirough a recessed area like N, inified bunches of hair extenions could also. 

****Unifi6d Hair Extension Bunchi Dispensing System: 

Referring to FIG. 1 06, a unified b jnch hair extension bunch dispensing system where bunches of hair extensions have their tips unified togetiier, 
usually by a unifying object such as by an anchor/bead/disk tiiat, might already or may at sometime, have adhesive applied to its surface and 
will be attached eitiier to tiie scalp and/or scalp hairs: 

1 .Where before dispe ising tiie unifying objects are held in an intertocidng rail/frame/bracket configuration, as shown by "Pure Rail 
Interlock Type Clip" in FIGS. 106.1 and 106.2. 

"Where said unifying objects are slid down tiie rail, and the rail itself remains still. This could be facilitated by a spring means 
pushing directiy on tiie unifying anchor beads themselves, 

-Alternatively, where the entire rait assembly moves fonvard to advance a new unified bunch towards tiie attachment area. This 
could be fadlitated by a spring means pushing on the rail assembly rather than tiie anchor beads directiy. 

2.Where the hair extension portions are pinched and tiie unifying anchor bead portons are held in or against a rail assembly, as 
shown by "Pinch arKl Slidey^ong Rail-Type Clip" in FIGS- 106.3 and 106.4. 

-Where said unifying objects are slid down the rail, and the rail itself remains still. This could be facilitated by a spring means 
pushing directly on tiie unifying anchor beads themselves. 
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-Alternatively, where the entire ral assembly moves fonward to advance a new unified bunch towards the attachment area. This 
could be fadlitated by spring means pushing on the rail assembly rather than the anchor beads directly. u u ^« i« «4^^^ 

3 Where thehair extension bunches are pinched but no rail or bracket is used to directly stabilize the unrfying anchor beads. In otiier 
words the t^r extensions bunches are held in hair extension dips, as described in the original embodiment. The unifying anchor portions, it 
anv do not secure said hair extensions in said ciips. However, unifying anchor portions would likely be used to either help isolate a limited 
bunch of hair extensions, so the atachment system doesnl have to, or to attach said bunch to the scalp. For example each unifwig andior 
portion could facilitate the attachmisnt of a bunch of hair extensions directly to a bald scalp. Perhaps the bottom of sajd bead coutd everj have a 
sticky adhesive pre-applted to it. Ukewise, each unifying anchor could attach itself and.thereby, its bunch of hairs to the sides of natural scalp 
hairs. 

^ote: Of course, whenever hair extensions have pellet-iike anchors at their bases, the loading system very likely will manipulate 
these oellet-like anchors directly in preference to the fiborous portions. The manipulations could use the familiar hair handler mechanisms, 
however sc^ed up to deal with poilet-like structures rather ttian the ttiinner hair fibers. Also, regardless of how bunches of hair exterisior^ are 
attached together said bunches might be attached directly to the scsdp. For example, hair extensions might be held into bunches by adhesives or 
being melded together, such as by heat or chemicals. 



***Saf69aur ^tlf Anflin?t PgvjpP* Processes*** 
****MAans of handling Deviant Hsiirs 

Tn Prevent Unmetered Hairs front Entering the A ttachment Area: 

Extremely short scalp hairs can cause several problems. The main problem that said short hairs may cause is that they are too snort 
to be manipulated accurately by tlie hair handlers, in such a case, an overly short scalp hm might pass under the entrance gates intoan 
attachment chamber with another scalp hair. As such, two scalp hairs might undesirably get attached together. A second problem vwth overiy 
short scalp hairs is that they might not be long enough to securely attach hair extensions to. Finally, in sophisticated embodiments of this 
invention where sensors are usecl, short hairs might be long enough to trigger a sensor but too short to be reliably kept straight by the hair 
straightening system and, as such, might not successfully be attached to hair extensions. In other words, the hair sensor system would be 
fritted into telling the computer to behave as if it were dealing with a viable scalp hair when it really was not. 

To avoid these problems with overiy short scalp hairs, it is best to make sure that sudi hairs lie relatively flat against me scalp. To a 
certain extent short hairs might not be effectively held by the hair straightener and will fall to the scalp on their own. However, all overiy short 
hairs will not do this For this reason, we have to take action to make them lay flat aganst the scalp. There are at least two ways to do this. One 
way is to use air currents that force alt scalp hairs that are too short to be held by the tensioning hair straightener towards the scalp. A second 
way is to trigger the hair handlers in such a manner that they will push down any hair fiat may have entered the attachment area tn an 

unauthonzed mann^er.^^^^^^ ways to use air currents to force overiy short scalp hairs to lie flat. Positive pressure air currents can be directed 
downwards through the vertical ttiickness of the attachment area such as to flatten stray ^ort hairs in or near the attachment area Th^e 
downward positive pressure air currents might be supplied from nozzles that point largely straight down over the the attachment area. Using a 
hollow hair hopper channel obstr jction with an air output on its underside is an excellent way to mount air outputs for such a downward pomting 
airflow Alternatively positive pressure nozzles can be positioned on a vertical wall in ttie attachment area, in a similar manner that the 
adhesive outputs are. Such nozzles will probably not generate an exclusively downward airflow. Instead, tiie airflow will create a positive 
pressure enviroment in the attachment area with airflow exploding out in all directions. This positive pressure will tend to push stray scalp hairs 
away fl-om that attachment area causing them to lie down against the scalp. ^ ^ ■ ^ -ru:^ 

Directing an airflow la ^ely f^irailel and along the bottom of the attachment stad< will also usually cause stray hairs to lie dovyffi. This 
airflow can be generated using blown positive pressure air or sucked negative pressure air. The air outputs, or intakes, can be placed most 
anywhere below the attachment stack. A highly suitable location would be molding air outputs, or intakes, into tiie portions of the belt bucwe that 
hana beksw the attachment stack Most ideally, such positive pressure outputs could be placed vertically between the bottom the the attechmerit 
stack and the bend-under system, assuming the kind of bend-under system that hangs below the attachment stack is used. Alternatively, the air 
outputs could also be placed t)ek>w and to the sides of the attachment stack. ^ ^ ^ 

A great advantage of using airflow is tiiat it can be directed or its intensity increased so ttiat not only are loose hairs made to lie down 
in the attachment area but also tiie areas that precede tine attachment stack where sensors might be used. This vwll help prevent sensors from 
being tnggered fay inviabie overiy short scalp hairs. . ^ . t ^ ^- u • u «Hi««.+K^t 

Earlier 1 mentioned tt-iat hair handlers could be used to make overly short scalp hairs lie dov^m. To do this, certain hair handlers ttiat 
overiie the attachment area are iriggered at tiie last possible moment before tiie authorized scalp hairs are brought in. This will clear tiie 
attachment area of short hairs that may have slipped under the higher-lying hair isolation system and entrance gates. An ideal hair tiandler to 
use for this would be a dedicated attachment area pushout actuator, or a part that is functionally equivalent Ideally, the hair handlers used tor ttits 
purpose should be placed as dose to tiie scalp as possible. This is t^ecause hair handlers at higher levels might actually be too high to even 
come in contact with certain short scalp hairs let alone flatten them. As such, pushout-actuator type hair handlers should, ideally, be placed 
betow most of the attachment nc^zzles and perhaps below the entire attachment stack. Possibly, the pullback hook could help clear ttie 
attachment area of short scalp hairs. One part that has two-axis motion that can act both as a attachment-area-pushout actuator and pullback in 
one might be ideal for tiiis purpose. If any type of pullback hook is used for this purpose, it should be placed as close to ttie scalp as possible. 

Daalint;? wifri h air ftYtansims that do not get attached to scalD hairs: ^ ^ ^ 

Hair extensions broutjht Into the attachment area may not always get attached to scalp hairs. This may happen because a 
conesponding scalp hair is not present to be attached or some type of adhesive malfunction. When it does happen, any unattached hair 
extensions will tend to remain in the attachment area. They will not be pulled away by tiie pullback hooks and bend-under system the same way 
hair extensions attached to scalp hairs are. This presents tiie problem of what do to with tiie remaining unattached hair extensions. It nothing is 
done, they will get in the way and if enough of them are allowed to accumulate they might jam ttie system. Cleariy. these hair extensions should 
somehow be removed from tiie attachment area. 

Recycling Unattached Hair Extansions . , ^ ^ .^...^ ^ ^„ 

One way to remove the hair extensions would be in a manner that allows tiiem to be recycled. One possibility for recycling them 
would be to c»en the hair extens jon enttance gate closest to ttie attachment area and any otiier gates between said entrance gate ^d the hair 
extension pushback gate. The p ushback gate (gate farthest away from attachment area) itself should remain closed. Some type of hair handler 
that is capable of forcing the haii' extensions backwards behind tiie enttance gate should be employed. Next, the entrance gate closest tothe 
attachment area should be closf sd. This would put ttie unused hair extensions between the pushback gate and tiie entrance gate nearest ttie 
attachment area. Next, the push back gate (gate farttiest away from attachment area) should be opened. Once again, ttie hair extensioris should 
be forced backwards behind ttie pushback gate. The pushback gate should be closed and ttie hair extension have now been successfully 
recycled, because tiiey are put back witii the bunch tiiat they originally came ttom and are ready to be metered out again. 

However, the recycling approach described above has a couple disadvantages. Rrst. it takes hair extensions tiiat may be coated with 
adhesive out of ttie attachment area and puts ttiem in contact again witii otiier hair extensions and ttie hair handlers. This might cause adhesive 
to get in an undesirable location, or tiie hair handlers simply might not process adhesive coated hairs effectively causing tiiem to lam the 
system A second disadvantage is tiiat ttiis approach makes it impossible to meter out a new group of hair extensions while tiie group ah^ of 
ttiem is being attached. For ttieise reasons, a hair extension recyding approach ttiat does not require ttie hair extensions to leave tiie attachment 
area is preferable. ^ ^ 

One such hair extension recycling approach is descirbed by the steps below: . . ^ . . . ^ , ^ 

1 . Use ttie pushout actuator to push attached hairs out of the attachment area. Although placed relatively close to tie scalp, tiie 
pushout actuator should be plaied far enough above ttie scalp ttiat it effectively moves the hair extensiwi tips. 

2. Move ttie slide out preventer out over the attachment area. 
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3 Trigger the puliback tiook. It will pull the scaip hairs and attached har extensions backwards, but not the unattached har 
extensions, instead, the unattached hair extension tips will flexibly yield to the under-passing puliback hook, as such, remaining to the nght or tne 
pushout actuator near the attachment area. To facilitate this, the puliback hook should be placed dose to the scalp, probably below even the 

adhesive l^opiional step: lAove a hair extension distributor flike the pincher except it is nolchless and only a single-level thick, it OTly 
moves to the left about as far as the right edge of the sttde-out preventer. It may be mounted on a flexibly-jointed tine to make sure does it does 
not qo too far past said slide out preventer edge.) Its actions will distribute hair extensions evenly along the right edge of the slide-out preventer. 
5 Make the hair extension fransport-fonward gate carry the next group of hair extensions into their positions in the attachment a^ea. 

6. Trigger the pincher-s movement towards the left wall. This will, as evenly as possible, fill the pinchers notches with the recytced 
hair extensions, (ivenly because tne recylced hair extensions have been pressed up evenly along the right edge of the slide out preventer.) 

7. Before the pincher hj is completely reached the left wall, when its front is largely even with the right edge of the slide out preventer, 
make the slide out preventer retra:! This will allow the recylced hair extension to join the new group of unattached hair extensions, in individual 
notches of the pincher. 

a. Close the slide out preventer over the attachment area notches once again. u ■ 

9 Retract the pincher to the right, away from the hair extensions. The hair extensions will remain divided in notches because me nair 

extension transport fonwaid gate has remained in the attachment area, and the slide out preventer guarantees that they will stay in me hair 

extension transport forward gate's notches. ..... ^ i. 

10. Make the scalp hair transport forward gate carry the next group of scalp hairs into the attachment area. 

11. Make the pincher move towards the left. .. . , ^ . ^ , „*l. 

12. After the pincher has made it partially under the slide out preventer, but usually before the pincher makes it all the way to the lett, 
retract the slrcle out preventer. Scsiip hairs have now joined the new and recycled hair extensions in individual pincher notches, also know as 
attachment chambers when pressed up against the left wall. The attachment process may now occur. If all goes well, alt the unattached 
recycled and new hair extensions will be attached to scalp hairs this time. .^l. * ^ 

13. Optional: In order to buffer an excess of unattached hair extensions, the hair extension transport-fonward gate could be contigured 
with extra notches directiy behind, or In front of, those that match up with attachment chambers. These extra notches would not be filled wim 
new hair extension, nor would they match up with the underlying nozzle stack in order to form attachment chambers. The sole purpose ot mese 
extra notches is to provide a temporary space for excess unattached hair extension in case an unusually large number fait to attach in a given 
time penod. Thus, their reuse can be spread out over several attachment cycles instead of jaming the attachment chambers on a single cycle. 

In order to make sure tie unattached hair extensions participate in the above process, we should make sure they enter the notches of 
ttie hatr extension transport-forward gate. As shown in FIG. 107, m'ts can be achieved by having some stmcttjre like a portion of the channel wail 
or another hair handler overhanging, or underiying, the front and back sub-tines A and B, respectively, of said hair exten^on transport-fonvard 
gate. This is to make sure the unattached hair extensions only have access to the notches ot the transport-fonward gate, and they cannot get 
positioned in front or back of it Roferring to FIG. 107, this overiianging, or underiying, structure C is shown in hatching. 

On a similar note, it is ladvisable to allow ttie puliback hook gate, or some other portion of tiie system, to completely overhang, or 
underiie, the pincher notches in ttieir recessed positions to right in order to prevent entry of exiting hairs into said notches. If exiting hairs were 
allowed to reside in the recessed pincher notches while tiie puliback hook gate ts moving backwards, they could cause a jam. 

Disposing of Unattached Hair Extensions ^. ^ ^ ^ i 

There are some situatons and emfcjodimants of this invention where it would be more desirable to dispose of, rather than recycle, 
unattached hair extensions. This is especially tme in embodiments whi(^ allow adhesive to progressively build up on unattached har 
extensions. In such cases, so much adhesive might build up on a hair extension tip that it results in hair extensions getting jamed in the pincher 
rwtches, or elsewhere in the systam. ^ ^ ^ -n. l. 

To facilitate disposal of such adhesive-build-up-tipped hair extensions, some part needs to pull them from the system. The best way 
for such a part do ttiis is to hook ihem in their narrower areas above where adhesive is building up on their tips. As said hooking part moves, the 
hair extensions will slide ttirough it until the hooking means encounters the bead of thickened adhesive near each's tip. This will cause each 
such hair extension to be pulled from its holding clip and moved towards disposal in the liend-under system. 

The rrwst suitable pari to participate as a hooking means is the puliback hook. However, the puliback hook should be configured 
somewhat differently ttian previously described. Rrst of all, the puliback hook should be placed above, not below, the adhesive applicaton 
nozzles. Additionally, the interior notch-width of said puliback hook should be relatively nanrow. It will likely be nan-ower than the notches of me 
pincher. This way hair extensions are pulled from the system before the build up on their tips gets wide enough to jam the pincher's notches, if it 
is undesirable for the puliback hook to have only a single narrow notch, one wider notch could be divided into a few narrow notches by placing 
tines in the puliback hook's inten ar width parallel to its length and axis of movement. In summary, the nan'owness of the puliback hook s intenor 
notch or notches prevent the hair extension tips from fiexibiy yielding overtop of it. ^ ^ 

In order for me puilba<;k hook to feed me bend-under system wim hair extensions, it must bring said hair extensions in contact wim 
me bend-under belt system. Usually, mis process is facilitated by me hair extensions being attached to scalp hairs which help pull me hair 
extensions attached to menr^elvos into me bend-under system. However, when dealing wim unattached hair extensions, me hair extensions 
must be fed directly into me bencl-under system. One solution to fadiitate mis is to place me bend-under system not below me attachment stack 
levels, but wimin me attachment stack at about ma same level as me attachment nozzles. Unforttinately, mis is not a very attractive solution 
tjecause it presents me problem of routing me supply lines that feed me nozzle stack around me t»end-under belt system. • . 

A more attractive solutton would be to configure me puliback hook system so mat it pulls to a point behind me engagetrwnt point ot me 
bend-under belt system, and men moves itself and me hairs wimin it back again over said engagement point. This process would alksw 
unattached hair extensions to be pulled far enough from meir clips mat stack is generated in said hair extensions. This slack would al ow me hair 
extensions to dangle vertically bemeam me bottom of me attachment stack at which point mey could be engaged by me bend-under belt system. 

However, mis system would function most ideally if me puliback hooks were given a slightly different design, in said design, the 
puliback hooks should be config jred in a shape almost identical to me scaip hair transport-fonward gates, where notches of said puliback hook 
are open to me lefmand side, as those of me scalp-hair-transport-fonvard gates and pincher are in me original embodiment. Said notches will 
likely be somewhat minner man me notches of me pincher.Such a puliback hook might be given multi-axis movement, so it could move towards 
me left over me notches of me p jsh-out actuator in front of me exit channel, mereby, placing me exiting hairs in its notches. Next, rt would have to 
move straight back wim me fam liar pam of movement for me puliback hook. Specifically, a pam mat is parallel to me exit channel and towards 
its back. Third, after moving past me front of me bend-under system, it would have to backtrack a short distance, mereby, coming in front of me 
bend-under belt system. Finally, it might move off to me nght so mat it no longer overiiangs me exit channel. This final movement would cause it 
to completely get out of me way of me slackened hair extensions allowing mem to fully drop into or in front of me bend-under system. Of ^urse, 
before me cycle couid repeat, tf- is special puliback hook would have to move straight fonward, preferably, white remaining completely to me 
right side of me exit ctiannel and not overtianging it at alt. 

Use Sensors to Prevent Unpaired Hair Extensions • *u « ♦ 

Of course, me best way to deal wim hair extensions becoming unpaired wim scalp hairs is not allow me situation to occur m me first 
place. This can be achieved by using a system ttiat senses when a scalp hair is present in a metering area, and doesnt allow hair extensions to 
enter an attachment chamber unpaired. 



****Means of Handtino Deviant Adhesive Aoolicaton ... ^ ^ . 

Liquid adhesive is often used as a means of hair attachment. In many embodiments, mis liquid adhesive will not have tme to sooty 
before exiting me system. Certain efforts will be made to keep mis liquid adhesive from getting on me parts in me attachment stack. Most of 
mese efforts occur in me attachment chamber and mey include, but are not limited to, using a vacuum to suck away any excess adhesive, using 
a solvent wash to wash away aiiy excess adhesive, and coating me hair-applied adhesive wrth a protective coating. The nature of me protective 
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coating can be temporary such as a coating of liquid hot wax (or functional-equivalent) that is cooled and hardens before ever leaving the 
attachment chamber. In which caso, the protected adhesive is given several minutes to cure, and then the protective coating is removed by 
dissolving it off, for example with hot oil. Alternatively, tine protective coating might be permanent. For example, small powder particles be 
sprayed over the adhesive (such as by introducing an air-btown suspension ttirough a left wall output). These small particles would stick to the 
adhesive but shield the adhesive from coming in contact with anytiiing externa! to it While some of the most effective adhesive control 
measures occur in tiie attachnrent chamber and are of a sirrular nature to those just described, furtiier measures could be taken to prevent any 
adhesive from aibbing off of the hairs as they exit the attachment system. The following are two such measures: 

1 . In order to prevent stray adhesive from sticking to attachment stack channels, Teflon coat (or functional-equivalent) not just the 
faces of the channels and hair handlers but also tiieir vertical sides. This may include the vertical ^des of ail of tiie lower channel walls. 

2 Take care to prevent stray adhesive from sticking to tine bend-under belts. In addition to using Teflon belts (or functional- 
equivalent), make sure tiie belt grabs hairs above tiie adhesive level by nriaking sure the pully ribs hold tiie belt assembly sufficientiy above tiie 
scalp like stilts. Also or instead, continually run the belts through a lubricant/solvent solution. The application of tills solution could occur in ttie 
base unit, or anywhere along the path of tiie belts, where a resevoir, or otiier solution application means, could be brought into contact with tiie 
belts. 



tfMultl-Chamber/Cycle System:!]] 

***Movmq Hn ir H»n'll'^''^V^^*^"' optimization*** 

****Division of thq Pnc^hhank and Transport-Forward Fuctions 

Previously, a multiple-pushback gate system comprised of multiple-pushback gates all on one part was presented. ! will call this type 
of pushback gate a compound-muttiple-pushback gate because several pushback gates are attached as one piece. Alternatively, tine multiple 
pushback gate system can also have the multiple pushback gates configurated as seperate objects, perhaps etched from separate sheets of 
metal- These irvdependent pushback gates would function in an identical manner to the compound variety previously shown. Specifically, tiiose 
pushtiack gates closest to tiie attachment area would close first followed by the next closest. The gate dosing would continue in tiiis serial 
manner until all tiie the pushback cjates had closed. This configuration of seperate Independent pushback gates will generally take up less widtii 
frian than the one-part compound-iDushback gates. This is because independent pushback gates do not have to be staggered width-wise as they 
do on a compound pushback gate. 

Altirough possible, it wctuld not be as easy to move independent pushback gates fonward as it Is tiie compound variety. Thus, it is 
rrwre difficult to use tiie independent pushback gates for tiie purpose of transporting tiie isolated hairs to tiie attachment area ttian it is to use a 
single compound pushback gate. Consequentiy, a dedicated transport-forward gate should be used, instead. Such a gate is very similar to a 
compound multiple pushback gate except tiiat its notches can have blunt fronts and its gates need not be staggered. A drawing of such a 
dedicated tran^rt forward gate h Is shown in FiG. 119. Also, FIG. 1 08 shows a dedicated transport fonvard gate. The dedicated transport- 
fonward gate can have this configuration because the hairs have already been isolated and cleared out of its way by tiie independent pushback 
gates. The dedicated transport-forward gate's notchs and tines line up witii tiiose of all of tiie independent pushback gates. Once hairs are 
chambered between the indepenc ent pushback gates, tiie dedicated tansport-fonward gate first sides out over tiie widtii of tiie channel. Next, tiie 
independent pushback gates are etracted and the dedicated transport-forward gate moves fonward carrying tiie isolated hairs in its notches. 
When It stops, its notches will be lined up witti tiie adhesive application nozzles. 

When pushback gates are used in tilts manner, tiiey can also be considered to have a holding function, Consequentiy, they can also 
be considered holding gates B, in FIG. 1 1 9. The area where tiiey hold the hairs so that tiie transport-forward gate can engage tiiem will be 
refen-ed to as tiie holding area the holding is comprised of holding area rxJtches C. 

*'**Multi-Svstem Simplification 

Overlapping the Holding and Meiering Areas is Not Necessary 

If sometiiing else, otiier tiian tiie pusback gates whose metenng areas coincide witti tiieir holding areas, could isolate hairs and feed 
ttiem one at a time to tiie holding <irea, tie holding gates could be configurated as dedicated holding gates as opposed to holding gates which also 
act as pushback gates. Unlike pushback gates, dedicated holding gates could be placed to condde witii tiie attachment area and its attachment 
chambers. This would mean that no transport-fonward gates would be needed because tiie hairs would already be con-ectiy position in tiie 
attachment area. Altiiough tins simpilifies tiie design, it is less desirable because hair attaching and filling the holding area cant occur 
simultaneously. Thus, such a design would slow tiie system down. Thus, it is still optimal to use transport-fonward gates. 

Sioped Transport'Forward Gate Notches Prevent Hair-SUde Out 

Referring to FIG. 108.1 , tiie transport-fonward gates could have sioped notches so tiiat the hairs they carry, witii fonward movement in 
the direction of arrow A, tend to g^at directed towards tiie backs of said notdies. Consequentiy, tiie hairs being carried get hooked and stay in the 
notches. This feature lessens tiie need for a slide out prevention gate. Pushback gates tiiat serve tiie transport-forward function are tiiemselves a 
form of transport forward gate and could have sioped notches tiiemselves. However, tiie slope of tiieir notches is more likely to be limited to 
only tiie most interior regions so that tiie more lateral regions can act as pushback gates In the manner of the original embodiment 

Sloped Attachment Area Rear Vi/all Lessens Need for Pushout Actuator 

In order to lessen the need for a pushout actuator or puiltiack hook, those areas of tiie hair extension patiiway tiiat lie in front of tiie hair 
extension channel could be sloped. Referring to FIG. 109, tiie lowest floor level could be sloped In tiie manner, as shown by encircled area A. 
Likewise, higher levels could be :>toped in a similar manner, as shown in FIG. 109.1 by encircled area B. However, tiie pincher is probably 
wider than a flat-fronted (attachment area) pushout actuator, anyway. Thus, channel widtii would not be further reduced by tiie elimination of tiie 
pushout actuator. Consequentiy, there is less need to slope tiie pathway in order to eliminate tiie pushout actuator. 

Entrance Gate Overlap of the Attachment Area 

Theortically, it might possible for botti the scalp side supply system and tiie hair extension supply system to share tiie same entiiance 
gate. This entrance gate might tm continous over tiie entire attachment area. Alternatively, it might be split into two projections witii an open 
space between tiiem over tiie center of the attachment area. However, tills sharing does limit options because it would require tiie scalp hairs 
and hair extensions to enter the £tttachment area at tiie exact same time. 

Ideally, each entrance gate should overlap tiie attachment area no farther tiian tiie interior edge of its closest bounding notch-tine of its 
dosest transport-fonward gate, when said transport-forward gate is positioned at rest in the attachment area. Entrances gates should not overisqa 
any notches of tiie transport-fon^ard gates because tiiis would interfere witii tiieir function. The advantage of an entrance gate somewhat 
overtapping tiie attachment area is that it shortens tiie distance a hair has to travel from tiie metenng area to it corresponding attachment 
chamber. A short travel distance is desirable because hair extensions ar\d scaip hairs tiiat travel relatively short distances likely remain 
relatively more perpendicular to tiQ scalp than those tiiat must travel farther. Scalp hairs and hair extensions tiiat remain more perpendicular to 
the scaip remain more parallel tc each otiier arni as such are easier to bring together for attachment. Note: By notch-tine, I mean one of tiie sub- 
tines that divide the transport-for/vard-gate notches and, as such, help compose the functional areas of tiie transport-forward gates which are 
positioned on tiie tips of tiie channel-level tines of haur-handler tine-assemblies. 

***Multi-Chambgr Pingher Pg:?iqn*** 

— •pincher Chamber Design 

The sides walls of the pincher, (or each pincher notch), were previously shown to slant fonward at tiie top at a constant angle. 
However, tiie pincher-notch sid€is and the left-wall surfaces that tiiey interface with are not limited to this exact configuration. As shown in RG. 
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110 1 where the side cross-section of a pincher-notch wall is shown in darker shading on the right and its interfacing left-wall side cross- 
secticii is shown in lighter shading on the left, they might both be configured as vertical walls with no fonward slant In which case, the left wall 
itself could be entirely fiat however, more likely the centrat-attachment-chamber portions (usually where the nozzles are) of it will project 
fonwaid relative to lateral recessed notdied areas where the sides of tie of each pincher notch can can innptnge into, as shown in RQ. 1 6.2. 
These recessed notches may be present regardless of the side-crass-sectiona! shapes of the pincher-notch waits and portions of the left wall 
with which they interface. These recessed areas not only help provide a better seal but also, likely contain much of the pincher-notch-wall-to- 
left-wall rubbing process used to g jide wayward hair tips into place in the attachment-chamber interiors, as illustrated in FIG. 18. ^, . 

Alternative pincher-notcn and left-wall side cross-sections are shown in FIG. 11 0.3 and 11 0. 4 where the pincher-notch walls siatt 
fbiwaitJ but not at a constant angle and the left wedl is straight but not contrnous, instead, having largely horizontal notches recessed into it Here, 
the pincher-notch w^ls are composed of alternating areas, some that are angled forw^ others that are not RGS. 1 1 0 and 1 1 0.2 show other 
possible combinations of pincher-notch-wali and left-wall side cross-sections. However, generally all of the above-referenced pincher-noteh- 
wall and left-wail side cross-sections can be interchanged with each other. That is various types of pinch-notch-walls with various ^Q^' jQ^t- 
walls However one should realizothat potential pincher-to-wall configurations are not limited to what is shown nor permutations of it Further, 
note that the idea that one of the, s o-called, left-wall half always on the left or even on a wall is not true. For example, the so-called left-wail 
structures could be deployed as thijfuntional area on a second opposing pincher structure. ^ ^ * 

All of the above-referensed drawings represent a side view of how the fonvard-most portion of the left wall and the fonvard-most 
portion of the pincher-notch walls interface with each other when brought togelher. FIGS. 1 1 0.5 and 1 1 0.6 show possible top plan views of the 
pincher and left wall cross-sectionis. As shown here, they are both the same width. However, this would generally only be the case if ttie two 
halves did not rub past each other as shown in FIG. 1 8. Thus, in practice, one of the two halves will likely be narrower than the otiier. However, 
this does not have to be tiie case. For example, the halves could be configured as cross-sections diposed at different levels, thus, allowing them 
to be exactly the same width. ^ , . ^ , u 

It may be desirable for tne pincher to have a funneling shape that further helps direct hairs to its center and back. The tunneling shape 
may take cross-sectional configurjitions as shown in the top plan wew in FIG. 1 1 0.6 of the pincher and left wall. However, this funneling shape 
likely would not be extened down tnrough the entire depth of the pincher. As shown before, the pincher notches may be hdlowed out in tiie 
middle so that the hars are grasp€<i at tiie bottom and top but arent touched by the pincher in tine middle. Thus, the funneling pincher cross- 
sectoris need only be present at tie bottom and top where tiie hairs are grasped. 

We have mentioned before ttiat tie pincher notches are likely to be hollowed and wider in their middles to help enclose chambers 
formed when pressed up against opposing object such as the left wall. Namely, the type of chambers formed are hair attachment chambers. I 
will now further elaborate on tie features of these hair attachment channbers. 

The narrowed bottom end top of each pincher notch (and/or left-wall or any opposing structure) not only grasps hairs but also forms a 
floor and ceiling for each hair atta(ihment chamber. Said floor and ceiling may serve to help prevent any electro-magnetic radiation or 
substances used in tie attachmert process from escaping from tine chambers. To this end, the top and bottom areas may be manufactured out 
of, or coated with, flexible materials that form a seal when pressed up against tine opposing left wall, or whatever opposes tie pirrcher. The 
electo-magnetic radiation prevented from escaping includes, but is not limited to, Ultra- Violet light used to cure adhesives, or tnfra-Red light 
used to facilitate attachment in a CJVD-based system. The substances being prevented from escaping include, but are not limited to, adhesives 
or any other substance (including gases) used in tie attachment process. . ^* 

The interior of tiie pincher may contain a similar set of outputs as tiiose described for tie left wall. This includes, but is not limttea to, 
fluid and electro-magnetic oufeutJ ;, such as optics for U.V. or I.R.. The major difference would be tiiat tie pincher's fiber optics or fluid lines ttiat 
supply tiese outputs would bend i down though a vertical dimension before reaching tiieir outputs in tie interior of tiie pincher. 

Additionally, the inside surface of the pincher may have a non-stick surface so that it resists adhesive attachment Also, the inside 
surface of the pincher may have a reflective surface so tiiat any electo-magnetic radiation directed at the hair attachment point by for aiample 
tie left wall ouS^uts, tiat tien goes past said hair attachment point will tiien be reflected back at the hair attachment point Use of a reflective 
surface in this manner, will allow -slectro-maqnetic radiation catalyzed attachment to occur from alt directions around each hair attachment 
point The above non-stick and reflective surfaces may be achieved tirough use of coatings or shells or by manufacturing the entire pincher 
interior out of matenals that have these qualities. 



«**Sinote Hair isolation Systems*** 

In tie previously described first embodiment, a hair or a limited number of hairs were isolated in metenng areas formed between 
entance gates and pushback gaes. However, when dealing with hairs of variable diameter, it will be less likely that tiie types of pushback gates 
shown previously can reliably isolate only a single hair per metenng area. Since reliably isolating a single hair per metering area is desirable, 
refinements need to be made that will allow tiiis. Single hair isolation will often often occur in tiie metering area Isetween tiie front-most entrance 
gate and rearmost pushback gat€t. However, often some otier means needs to be introduced to sutxiivide the group of hairs In tiie metering area. 

There a two broad approaches to the isolation of one hair. Botii apporaches share tie forming of an isolation area, which at least 
partially isolates one or a very few hairs although maybe in a fleeting manner. This isolation area is further subdivided such that only one hair 
remains and/or is allowed to escape from it. 

The two approaches are; ^ ^ ^ „ ^ . ^ ^ 

1 . Use sensors to tell iftrtiere certaun hairs* diameters start and stop. Use extemely small independently contolled gates to act on 
wfiat the sensors tell them to isolate one hair. ..... . . , ^■ 

2. Use mechanical ga :es tiat progressively subdivide tiie isolation area pushing out but a single hair. Usually, this involves pushing 
largely backwards all but tiie tont-most single hair. 

I will, first describe some soley mechanical hair isolation schemes that function without sensors. Generally, sensors could be 
introduced to enhances tiiese miachanical schemes and make them run more predictably. However, tiiey will likely do fine witiiout sensors. 

"""Converfflng-Point Wedging 

The first verisions of mechanical hair isolation schemes I will discuss fall into the category of what I call converging-point wedging. 
Generally, a narrowing or tnangtilar shaped isolation area connected to tiie hair channel will be used. Often, it will, at least in part, be formed by 
an entrance gate, usually, the one responsible for allowing isolated hairs out of tiie single hair isolation system. Referring to FIG. 111, notice how 
a triangular shape A is formed by a diagonally sk>ping entance gate edge B imposed on the hair channel edge C. Hairs in tie channel are 
encouraged to press up into ttiis, generally tnangular shaped, converging area formed in tiie hair channel. Hie first hair to reach tie point D, 
regardless of its widti, will be in the most stable position in tiie isolation area. It will be much more difficult to get tiis front-most hair D to move, 
tiian it will any of the hairs behind it This is tJecause tiie front-most hair is sunxjunded on two sides by the firm immovable edges that make up 
tiie converging area. In contrast, all otiier hairs at most, touch the immovable edges on only one side and on all otiier skies are surrounded by 
otiier movable hairs. Once in tiiis position D, any disturbance, such as vibrating the hair channel, exposing the hairs in tiie isolation area to a 
disturbing force such as air cummts or static electricity, or forcing a mechanical object to run tiirough tie isolation area, will preferentially move 
the trailing hairs, to a much greater extent than the front -most har. This property can be used to seperate tiie trailing hairs from the tont-most 
hair D. However, to pemnanenti^ seperate the trailing hairs from tiie firont-most hair, an obstmction means should be brought ttetween tiie 
tailing hairs and front-most hair, after tiiey are seperated. There are various types of obstructions means tiiat can be used to do tiits. Many of 
tiiem simultaenously function as forms of pushback gate means. Below follow examples of several types of such isolation area obstruction 
means: 

Flexible Rn ger Type Isolation-Area Obsfruction Means 

As shown in FIG. 1 1£ step one, one approach is to use flexible finger-like projections A as a supplementary pushtjack gate means. 
Supplementary tjecause these finger-like projections can be considered pu^back gates tiiemselves. These flexible finger-like projections are 
moved towards the front tip C o1 tiie converging area largely along a line bisects the converging area into two halves. Dunng tiieir fonward 
movement as in FIGS. 1 12.1 sttsp two and 1 1 2.2 step three, tiey may even be vibrated so as to fieip push the unstable non-tip hairs B (rK>t at tiie 
apex of converging area) out of their way. As tie unstable non-tip hairs B are displaced by tiie fingers, tiiey will move backwards away from tiie 
front-most apex point. As these hairs are forced backwards, tiie flexible finger-iike projections might yield to tiiem, as such, allowing their 
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backward movement. Because of iheir angle of movement, the fingeNike projections will tend to actually press the front-most hair D into the 
apex rather than dislodging it. The end result v«il be that the finger-like projections in contact with the front-most hair will have flexibly yielded to 
and conformed around mis front-most hair D, as shown in FIG. 1 12.3 step 4. Thus, this front-most hair D will have been isolated from the hars 
behind it. Within limits, this scheme works regardless of how wide the hairs are relative to each other. Finally, notice how the finger-like 
projections that can make it, unobstructed by hsurs, across the channel to its far side insert into notches E. These optonal notches stabilize the 
fingers so that they can maintain freir position and not allow any hairs around them from either direction. 

Shaped-Rnoer Ifiolatinn-Area Ohsmjction f^eans ^ . ^ . 

A refinement of the ftexi Die finger-like projection pushback gate means leads to another vanant of the converging-point-wedging hatr 
isolation system. This refinement is to use what I call tapered end spring fingers. Rather than having spring fingers with blunt ends, as shown 
previously, the spring fingers could be configured to look and behave as shown in this series FIGS. 113 through 1 13.2, illustrating three 
sequential steps. Although shown at a different angle, this series of three drawings should be consldred as having spring fingers at the end of a 
hair handler tine and taking a path towards the apex of a convenng isolation area, just as the spring fingers in FIGS. 1 1 2 through 1 1 2.3 were. The 
tapered shape of the assembly allows it to wedge its way into the isolation area using less force to displace the hairs in its path. This or any 
spnng finger assembly constructed with small etched spring-like parts should usually be sandwiched between two or lying across one firmer 
supporting layer. Such supporting layers would have largely the same shape as the layer the fingers are formed into. However, the support 
layeis should usually be continous surfaces with no fingers etched into them, ^though FIG. 1 13 shows the spring fingers etched into a single 
layer, alternatively, each finger could be formed from a separate, independtly moving tine layer. Further, the yielding spring means could be 
placed anywhere between me tine -connectivity bridge and the tip of each finger, not necessarily as close to the hatr-handler functional area as it 
has been shown up until now. This. Is taie of all embodiments that need to get a hair handler to stop when obstructed by a sufficientiy immovable 
hair in its path. 

Wflrige-Shaped Isolation-Area Obstru ction Means 

Similar to the above pointed spring fingers is another refinement of the converging-point-wedging type isolation means. In this 
refinement the pointed displacement wedges are configured as several independent parts, in these drawings, the wedge shown rrKsving, in a 
given step, is drawn solid, and the currently still wedges are drawn as outiines. Refening to steps one and two in FIGS. 1 1 4 and 1 14.1 
respectively, tne narrowest least intrusively shaped pointed wedge A is wedged into the isolation area first. It displaces any moveable trailing 
(non-apex) hairs that intersect its path but stops when it comes in contact with the highly stable front-most hair in the apex B. In FIGS. 1 1 4.2 
through 1 14.4 showing steps three through four sequentially, tiie first wedge moved is followed by increasingly wider more intrusive wedges that 
push the more lateral hairs backwards and out of the Isolation area. Like the first least intrusive wedge, ^1 following wedges stop vrfien they 
come in contact with the highly stsible hair in the apex. The following senes of wedges become increatngiy more obtrusive by making tiiem 
wider witii more obtuse edge angles, and by placing increasingly wider diameter arcs at their front-most points. These arcs start convex and 
increase in diameter with each step and then become concave while continuing to increase in diameter with each step. Concave arcs are used 
to squeeze away any very small t-iairs trapped to the sides of a much larger front-most fnair. 

Once the front-most hatr is isolated, another channel obstruction gate likely taking the form a more conventional pushback gate might 
be rrroved between said front-moi^t hair and trailing hairs. This will keep any trailing hairs behind the wedges from snealdng around said wedges 
when the entrance gate is opened . The use of anotiier more conventional pushback gate behind the wedges is optional. Additionally, a 
conventional pushback gate could be used to help clear a path for the wedges, so they would not have to go tiirough as many hairs before 
reaching tiie front apex of the isolsition area. This could be done by using a pushback entrance gate configuration as shown in FIG. 111. Finally, 
realize that the wedges are capable of yielding when they press up against the firmt-most hair in the isolaton area. This yielding be achieved by 
mounting the wedges on individueil tines tiiat are flexibly attached to ffieir connectivity bridges. 

"***Sflries of Snb-Hair-Diameter-iSpaced Pushback Gates 

The second type of mcichanical hair isolation scheme I will discuss falls into the category of what I call sub-hair-dtameter-spaced 
pushback gates. THs type of system has a metering area with a front edge tiiat need not nanow to a tip, although it might. If tiie metering area 
does not nanow, tiien it should tdoaliy be no wider tiian about twice the diameter of the smallest diameter hair that will go through it. 

Sub-Hair-Dtameter-INTERVAL Spaced Pushback Gate System 

Refening to FIG. 1 15, the first embodiment of tiiis system uses a metering area that will allow even frie largest diameter hairs to 
touch its front-most edge. This system uses a series of pushback gates spaced fi-om each other at intervals of less than tiie diameter of the 
smallest hair. Ideally, the pushback gates are spaced at intervals of less than the 50% of the diameter of the smallest har. These individual 
pushback gates flexibly yield and stop when they come in contact with tie front-most hair. However, if they cross the metenng area at a point 
between hairs, they will not stop but continue across the metenng area so as to ciose it off. Thus, tiie front-most hair is isolated from any hairs 
that follow It by the pushback gates between it and them. The greatest limitation of this system is that it can only be used with a very limited 
range of hair diameters. Hairs of too great of a diameter might not even fit into the metering area or if they do, might t>e pushed out the way tiiey 
came in. This is because tiie pus iback gates are only likely to stop if they intersect with the rearmost 50% of a hair's diameter, so as to push the 
hair ftmnly into the entrance gate. If a hair is intersected by a pushback gate in the front-most 50% of its diameter, it usually will be pushed 
backwards, thereby, obstructed from passing said pushback gate. Likewise, if the hairs have too small of a diameter, then more tiian one hair 
might get in front of the pushback gates. To solve these problems and to allow isolation of a wide variety of hair diameters, a second 
embodiment of the sut>-hair-diameter spaced pushback gate system is described below, 

Sufa-Hair-Diameter-ACCURACY Spaced Pushback Gate System 

This second embodiment of the sub-hair-diameter spaced pushback gate system uses a metering area composed of a series of 
attached compartments that become increasingly narrower, usually witii increasing proximity to the attachment area. Refening to FIG. 116, this 
set of compartments A is usually formed by notches B in an entrance gate C that is imposed on an edge of a hair channel D. Each sub- 
compartment allows only hairs o ■ an extremely specific diameter range in it For example, a har of an extremely thin diameter will not stop 
moving fon/vard through tiie compartments until it reaches the entrance to a sub-compartment too thin for it, or the back of the very thinnest sub- 
compartment. In a simitar manneir. a relatively wide diameter hair will stop much sooner in one of tiie wider compartments. If there are any 
fiiinner diameter hairs trailing a voider diameter hair, they will be stuck behind it and this is fine. 

Once we have hairs of a specified diameter range in the correct metering area sub-compartments, we can use a series of special 
pushback gates positioned with siub-hair-diameter-accuracy to isolate the front-most hair in the metenng area from all of those behind it. Notice, 
I said positioned with sub-hair-diiameter accuracy, not necessarily spaced at sub-hair-diameter intervals, as in the embodiment described 
immediately above. Because the graduated chambers hold hairs of different diameters apart from each other, there is no need to space tiie 
isolation gates at the snr^l sub-hair-diameter intervals needed before to seperate two hairs of greatiy differing diameter. 

The pushback isolation gates take on frie configuration and manner of operation shown by FIG. 1 16. Steps 1-6 represent the various 
pushback gates moving over tiie channel and closing around hairs in the metering area. Notice, in the first two steps, the gates make it all tiie 
way across the channel unobstincted. When this happens, a notched area, like E in FIG. 1 1 6.2, remains over tiie channels. Although the fi'ont 
hair may be temporarily pushed oadcwards and out of the way, as in step 1 .5, it will move back into the front of its original compartment, as in 
step 2, after the involved pushback isolation gate makes it all tiie way across tiie metering area. Of course, to make sure this happens, tiie sub- 
compartments should be sufficientiy long so that the hairs are just pushed towards tiieir backs but not completely out of said sub-compartments. 
However, in step 3, a hsur at position F is encounted by a hook means on tiie side of a pushback isolation gate. Said hair obstnjcts said gate from 
making it all tiie way across tiie c hannel V\flien this happens, tiie notched area E does not make it over the channel. Thus, the front-most area of 
tiie adjacent trailing sub-comparment L (behind leading hair's sub-compartment) remains covered by the pushback isolation gate. This keeps 
any otiier hairs in said trailing suiD-compartnent towards its back where tiiey cani be protected from the subsequent pushback gate portion H as 
they would in the front of said sub-compartment Thus, in step 4, when tiie next pushback gate swipes over the back of said sub-compartment, it 
forces all hairs in it out The final result is said sub-compartment is entirely empty of hairs. In other words, hairs in sub-compartment L have 
been push backwards and out of tiie path of the hook means G and into tiie path of the pushback gate portion of the the following pushback 
isolation gate actuated in step 5. Since ail other isolation gates will be held up by their own hook means by the front-most tiair at point F, no notch 
areas like E will be brought over the channels. This will cause all subsequent hairs in tiie compartments of the metering area to be forced 
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backwards from it in like manner. 1 1 step 6, a final more convention^ pushback gate I which has no need for hook means like G or notch like £ 

is moved ^^^[^^^^^^^^ gee t^ at the isolation gates are moved backwards in order to open the metering area. Noticettiat all hairs, except 
onH have been forced from the meterinq area. Pushback gate i remains over the channel closing tiie metering area off. The isolaton gates are 
moved awav from the metering anja st^ng wth the second from last pushback gate J and proceeding in the reverse order ti;at they ongtnaJ ly 
^Svld o^^^tt^^SSsS the s^ond from last pushback g5e J has an optional sloped edge K on the right side of ite notch that will 
StowS to DuSVfiS^ between it and the last pushback gate 1 out of its way towards the last pushback gate I, as shown in optional step 7. 
oSfi^^^^owrs^^^^ front-most hair is in the widest sub-chamber. Notice the last pushback gate I has an optional concave 

SeaTin ti^t ITow^^ hair in widest sub^hamber This concave area is optional depending on how the final PUshback gate fs 

s^ced ret^e the more fonwand pushback gates. In practce. all of the notched-push back gates may or may not have sloped or tapered nght 

edges but tenl^bottO'Ti^'ti'^^ a variant embodiment of one of these isolation gates is shown. It shows that these 

aates can have straight edges liketF rather than semi-drcles intersecting with hairs as a hook means. _ c.^h 

Note: The above refers to a metering area composed of a senes of attached compartments that become increasingly narrower. Such 
a metering or isolation area needril be composed of sub-compartments but could slrnpiy be a single area tijat toeasin^^^^^ 
most likelv with increasing proximity to the attachment area. Also, the narrowing metenng area fomned in this embodiment, or any tjetenng 
area or isolation area formed in any embodiment needn't necessaiy be fomied by imposing a gate s^icture on a hair channel walj. For 
e)^ple, the narrowing metering ;iea in this emobodiment could be formed entirely as an opened-endad slit cut into a hair handler such as an 
entrance gate. 

****gavftrfll M fttfl ppg Ama Ri7eR iWattabi fl Choose the Best tor a Given Person's Hair 

I ank of Hair p if^m"^*^^ ^ariabtity on a Head Simplifies Design: ^ v 

To the extent that scalp hair diameter renriains constant on each person's head but vanes from person to person, two or tnore nair 
isolation sub-svstems could be a\'ailable, each calibrated for a specific diameter of hair. For example, there could be several pushback gates 
each with a different metering dislance from its entrance gate. This would allow the metering area size to be adjusted to the hair diameters on a 
soedfic oerson's head This simple entrance and pushback gate combination could be used as the single hair isolation system rather thanme 
much more complex embodimen s described above. Of course, this would mean tiiat the system operator would somehow have to ascertain 
the diameter of hairs on a given person's head. 



**** Thfi Use of P ^A^ ^r^ an^ Rfixihiv Yie lding Hair Handlers tor Hair tsoiatiQn 

In several of the £±K)v€i-described hair isolation system embodiments, there is mention made of certain hair handlers stopping when 
thev come in contact with hairs in the metenng area that get in their path. There are two basic types of systenns that can be used to allow a hair 
handler to stop in this manner. Ttse first involves mechanically yielding hair handlers and the second is based on electronic control via sensor 

monitonng.^^^^^^ to FIG. 11 7. 1 » mechanical hair handler stopping maybe facilitated by making each hair handler tine somewhat fie^We 

>ws F. Since several like hair handlers are connected and operating in indeperKlent hair channels, they carinot all be expected to stop 



indeoendentlv unless they are flexibly connected. Thus, each hair handler has a flexibility joint at some point, afong its fine, behween its functional 
area and its supporting connectivity bridge. Referring to FIG. 1 17, one example of such a flexibility joint involves interrupting the meta! tne and 
Dlacinq a silicone connectivity joint A in its place. Such a silicone joint can be formed by starting with a metal pattern thathas temporary 
suDDOrts B that bvoass the area vtfhere tine joint is to be placed and and connect the distant end C of the tne to the connecbvriy bndge D. \nese 

T. Li-.j. _i . -J tv, •srA'^ +rt Krtlrl lini tiM cili«^/\na in *ha inini ac it QnlHinOQ AftAr ttlfi 




any 

flexTbilbitiMSnt ne^^ shown in the drawings, it can tae placed anywhere between tie functional area of each hair 

handier ^^^^ p"^5^,^q"^|J^;^ methods include, but are not limited to, forming a flexibility joint by connecting two horizontal stacked rigid 
lavers with a flexibly yielding maerial sandwiched between them. Furtherstill. the use of a joint might not be necessary if the entire tne 
a^embiy can be fabncated from a sufficiently flexible material. However, such an assembly is likely to be too flexible and might need to be 
supported by being sandwiched between two or attached against one firmer layer. Finally, micro-machine type actuators, to be discussed 
below could l>e used as a means of allowing functional areas to yield separately, even if they are not controlled by sensors. 

Electronic control via sensor monitoring is based on sending an electic or electromagnetic flow across a hair channel and moarrying 
hair handler behavior when it is i nterupted. In the case of the hair isolation sytem, me sensor flow could be sent across the metenng area at 
several points subdividing each metering area. Each point monitored could have a gate capable of subdividing its metenng area at or relative to 
said point If a front-most hair intenjpts a sensor's path, one or more hair handlers will not be moved as they normally would. This way said 
front-most hair will not be distJri:ied. The separately controlled hair handlers used in hair isolation should close behind this front-most hair at the 
first point the sensors detect a gap between the front-most hair and trailing hairs. A sensor-controlled system has opeiatonal advantages over 
an entrely mechanical system. For example, a sensor-controlled system does have to disturb me hair that stops it. This means it need not 
undesirably risk pushing the frorit-nrrost hair out of the metering area by bringing a hair handler in contact with the front-most 50 /o ot sad hairs 
diameter. This operational advantage allows a sensor-controlled system to handle a wider range of hair diameters than an otherwise identical 
non-sensor-controlled system. , ^. ^ . . ^ ^ ^ * i r^^w^^ 

However, the operational advantages come at the cost of increased complexity. A sensor-based system not only has to ^ormr 
several pcants across each metering area but it must be able to control the movement of each hair handier in each channel separately. Ttius, like 
hair handlers cannot be joined by a connectivity bridge and moved in unison. Rather, some type of micro-n^chine technology would be most 
beneiftcial to use to confrol eact-i hair-handier functional area separately. 

****Multi-Chamber Holding Araa Design *u ** u * 

The original system presented included compound pushback gates which were also responsible for fransporting, into the attacnrnent 
area, ttie hairs that they had isol ated In their notches. Next. I presented the idea that pushback function and transport-forward function could be 
assigned to two seperate parts. Furtherstill, the pushback function and holding function could be assigned to two seperate parts. In omer worcte, 
the holding gates could be configurated as dedicated holding gates as opposed to holding gates which also act as pushback gates. Ot course, this 
requires an independent hair is<)iation mechanism to feed mese dedicated holding gates with isolated hairs. The ^ngle-hair-lsotaton 
mechanisms described above couid be used for this purpose. A description of dedicated holding gates and dedicated transport-fonward-gate 
function follows: 

The following description refers to FIG. 118. In dedicated holding/transport-fonward gate systems, instead ot using rnultiple-pushback 
gates to isolate hairs, a single p ushback gate per channel meters out hairs one at a time. These isolated hairs dont go dtrectiy jnto IJne 
attachment area, but irvstead, th sy go irrto a holding area between tie attachment area and a hair isolation nneans. An aggregate holding area is 
subdivkjed by holding gates into individual holding areas or holding notches. The holding gates closest to the attachment area, shown as holding 
gates #1 , may help serve as an entrance gate to tiie attachment area. Holding gate #1 remains closed over the hair channel before ary hairs are 
introduced into the holding ares.. After the first isolated hair (or hairs) is infroduced into the holding area, holding gate #2 closes behind tt. Next, a 
second isolated hair is introductjd into tiie holding area, and holding gate #3 closes behind this second hair. The end result is that we have two 
hairs each isolated in its own holding notch in the holding area. Each time a hair is introduced into the holding area, the hair isoiatiori system 
must cycle once. If we want to introduce two hairs into each holding notch and single hair isolation system is used, it must cycle twice before for 
each tKjiding notch to be filled. ^ l. j-.- ^ u 

" In a system where more tiian two holding notehes must be filled, tiiis process can be repeated for how ever many holding notches 
there are. Note: The heading gates, (single) pushback gates, and any entrance or narrower gates all move from side to side. The flexible-fingers 
type variable-diameter-hair iso ator most likely nnoves in from the side at approximately a 45^ angle. The v^able-diameter hair isolator can be 
considered any means capabkt of isolating a single hair from a group of hairs that may have different diameters. In FIG. 1 16, the fiextble-finger- 
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like-projections configuration is the type variable diameter hair isolator illustrated. However, in practice, any hair isolation system can be 
substituted for it. 

Referring to FIG. 1 1 9, once single hairs are isolated in their individual holding notches, they are ready to be transported into flie 
attachment area by the dedicated-ransport-fonvard gates A. These multiple-transport-fonvard gates transport scalp hairs and hair extensions 
into the attachment chambers in the exact manner as the multiple-pushback gates originaJiy described. The difference between the original 
multple-pushback gates and the dadicated-multiple-transport-forward gates is that the dedicated-transport-fonvard gates dont have to isolate 
hairs because the hairs have already been isolated for them in holding area notches that line up with their notches. As such, the notch-separating 
sub-tines of the dedicated-multiple transport-forward gates dont have to have a tapered design capable of pushing hairs back and they dont 
have to have a staggered design where the front-most pushback gates cross the hair channel before those pushback gates farther away from the 
attachment area. Instead, the notcti-separating sub-lines of the dedicated-transport-forward gates can alt be equal length and even have flat 
fronts. 



***^leetro-Maqnetie Pathvyays for Senso rs. Micro-Machines and other Electrical Components in the Attachment Stack, *** 

Previously, I have discussed the incorporaton of electrical components into the attachment stack. These eiectricai components 
include vanous types of sensors and micro-machines. By micro-machines, I am referring to extremely small devices that move by mechanical 
forces generated by themselves. These micro-machines usually are supplied with electricity and sometimes with water or other fluid in order to 
generate steam that allows them to function as small steam engines. The electricity and water could be supplied through pathways fomned into 
various layers of the attachment stack. The pathways on each of these layers could be supplied with electricity by contacts at the back of each 
layer. As shown previously these input contacts might be arranged in a stair-step pattern at the back or one of the sides of the attachment stack. 

Thus, micro-machines or any such functional equivalent which allows independent actuation of individual hair handler functional 
areas either freeing said fundiona! areas from having to be placed on moving tine-assemblies or allowing said functional areas to nrrave in a 
slightly different manner from the moving tine-assemblies which support them, should be considered as an actuation option. Alternatively, a 
h\Snd between a fene-assembly with all like functional areas physically connected so that they move it unison and a micro-machine is a 
possibiity. In such a configuration, the tine-assemblies' macro-actuation means, such as solenoids, could simply be substituted for a mirco- 
machlne mear>s contained entirety in the handle unit and, perhaps, the attachment stack itself. 

**"Micro-Wir6 Manufacturing: 

The micro-wires that supply the sensors and micro-machines with electricity will have to be manufactured into individual layers in 
such a manner that they are electiciiity insulated. The following procedures describe some examples of how such micro-wires can be formed: 

-Micro-wires within the layers can be generated by. . . 

-Adhering a sheet of conductive material to a, psriiaps clear, inorganic ceramic such as glass and using a laser, chemical etching, 
or other cutting means to selechvetly cut pathways in the conductor. The result is thin wire-like pathways supported, at least on one side, by an 
insutative inoranic matenal. 

-Adhering the conductor to a thin flexible film and using a laser to cut channels both in the film and conductor. One should make sure 
the film has adequate margins arcund the conductor that it can hold the cut central portions together. The film-conductor assembly can then be 
sandwiched between layers of th€i attachment stack. The layers of the attachment stack will provide firm support for this probably fragile 
assembly. The flexible film will prc bably provide eiectricai insulation around the conductors and may also act as an adhesive that adheres the 
assembly to the adjacent layers ol attadiment stack. In might act as an adhesive because it Is coated with a sticky substance like tiiose used 
with adhesive tape, or because it melts when exposed to heat while pressed between adjacent layers of the attachment stack. 

-Adhering the conductor to a substance (flexible or stiff, clear or opaque) that is more resistant to chemical etching than the 
conductor- Etch paths in the conductor using chemical photoetching. 

-Forming directly by wipor deposition on or between non-conductive surfaces. Where said non-conductive surfaces may either be 
flexible or stiff. 

Certain eiectricai arcuris might be used to generate heat at a specific point. For example, adhesive outputs based on heated vapor 
bubbles need a small point of high eiectricai resistance that will heat up causing a vapor bubble. The areas that carry the electricity to the heating 
element in order to remain relati\rely cool, should have relatively lower electrical resitance. This lower electrical resistance can be achieved by 
making tiiese areas wider, thicker, or from a more conductive material thai tiie heating area. This will likely require that the heating elements 
and less electricaliy-resistant portions of the electncai supply pathways to be manfactured as seperate layers that are joined together. To do 
this, after forming, the layers shoLild be joined togetiier by laminating them between tine two non-conductive backings. Furtiier, the two layers 
could be most securely joined by a me^s such as laser welding. 

If a clear ceramic is used as the laminating material, its tiiickness matters less and it needn't be melted by laser welding. However, 
many otiier laminate types might get melted tiiemselves during tiie laser welding. If tiiey are thick and clear enough, they might survive. 
Othenvise, a second layer of laminate should be laser welded on top of tiie first ones to ensure electrical or optical insulation is maintained. 

A vapor bubble system heated not by electrical resistance but, instead, by light or otiier electro-magnetic radiation is a possibilrty. 
The light could be carried by optical patiiways via internal reflection. The light could be focused, most ideally on a light absorioant surface, at the 
point where heat is desired. 

Some of the sensors arKi other mechanisms that use light as energy vwll need to use optical pathways tiiat carry light via Internal 
reflection. There are several way s of fomiing such optical pattiways including but not limit to: 
-Molding. 
-Vapor deposition. 

-Chemical etching of en optically clear surface. Said optically clear surface most likely adhered to an acid resistant surface. 
*'**HarChanng| S^nsore: 

A sensor typically detects hairs when its path across a hair channel is interupted. The presence of detected hairs can be input Into a 
computer for purposes such as h air counting and rrK)difying tiie behavior of tiie hair manipulation system. For exampie, a sensor that detects 
hairs in the hair channels, in effect counting tiiem, could be combined witti a wheel type sensor tiiat measures distance or speed of movenrrent 
overtiie scaip. Togetiier tiiese two sensors could be used to judge the density of hair in an area of the head. V\rrth this density information, the 
system could adjust the number t rf hair extensions it attaches in any given area of scalp. Ide^ly, to achieve the most accurate counts, a sincfle or 
very few hairs should be isolated in an area along the channel, such as a metenng area. Thus, when a sensor detects the presence of hairs in 
tiiis isolated area, the system can know that this means it has detected exactiy one, or some otiier known number, of hairs. 

Hair channel sensors c^suld also be used to measure the diameter of each human hsur on the head. For example, by deplo^ng 
sensors across each in a series of in-line connected hair channel compartinents tiiat become increasingly narrower, usually W\th increased 
proximity to the attachment area (as in FIG, 116), the system can know with in a certain range the diameter hairs present in these 
compartments. Since this configuration is based on the sub-hair-diameter-accuracy spaced single hair isolation system, it will most likely be 
used witii it. Thus, a likely algontiim would be to detect the front-most compartment that has a hair in rt, record this data as the hair-width 
measurement for the isolation cycle. Of course, sensors could also detect hair widtii in a manner analogous to tiie sub-hair-diameter-interval 
spaced system by spacinjg the channel sensors at sub-hair-diameters, however, this will likely be more difficult to implement. Some of the 
specifics invoived witii hair chsmnel sensor implementation in general are discussed below. 

**^EIectric Current Sensors: 

In order to implement electric-current gap sensors, an electrical voltage could be run across a hair channel gap between two dipole 
erTds of a gap-interrupted electrical circuit. Said dipole ends would not only be put on opposite sides of a hair channel but might also be put on 
opposite sides of a dielectric layer (one on top, one below). Said dielectric layer will help prevent the circuit fi^m closing anywhere except the 
designated areas. The closest tips of said dipde ends will iikety have very thin widths on the order of the width a human hair. Thus, in order for 
the voltage to arc, it must cross t^e hair channel at a specific point. Hair should have a different (probably higher) dielectiic value tiian air does. 
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Thus, when a hair is in the way. a different amount of electrical flow (probably less) will pass at a given voltage. This change cm be "se^ to 
detect the presence of a hair. Sincct the status of this volatage and electrical-flow characlentcs can be monitored thousands of times per second, 

certain changes can be counted as individual hairs. . . . l.. .u. i 

The QBD between frie two designated dipole ends of the arcuit should have the smallest dipole moment available in the electnc 
current To achSv^ this nearby conductors could be kept at a distance or insulated by a material with a high dieletric v^e. For example, bo_m 
the too surfaces and perhaps even vertical sides of the hair channel could be covered with a dieiectnc coating. Ukewise, the gap couid be kept to 
a minimum simply by gre3y narronving a portion of the hair channel or by putting one of the dipoies ends on a moving hair-handler fucntoonal 

area that "^^^^ arcing between electrical circuits in neighboring hair channels, the drcuits in neighboring channels might be 

turned off whiie its closest neighbors are on. Altematively, neighbonng hair channels couid use completely independent electrical circuits. 

^'■^^Uyht and gieetro-Maan etic Radiation . ^. ^ *^ u . rr^^,r^^ 

The hair sensors can aliso be based on passing a beam of light, or other electro-magnetic radiaton, across the channel. Of course, 
hairs would be detected when the beam is broken. This couid be factiitated by independent fiber optic circuits which have gaps across each hatr 
channel A similar approach could be used with other types of electro-magnetic radiation such as radio waves. Of course, this would mean a 
transimission and receiving means would each have to be placed on opposite sides of each hair channel. 

*** Micro-Machine Concerns*** 

****Miero-Machine Design: . ,i ^ 

Micro-machines are sn-tall electrically powered moving devices usually formed by etching, and often etched into a semi-conductive 
material or silicon-based matenal such as those materials usually used to form computer micro-processors. Although many micro-m^hines 
that have been fabricated are actually microscopic, such as a small steam engine actuator fabricated by Sandia National Laboratones, those 
used for this invention typically wont be this small. They are, nevertheless, micro-machine-like and, as such, will be referred to as micro- 
machines in this discussron. In thi!5 discussion, macro-machine is used to describe other types of mechanisms. For example, hair handling 
tine-assemblies are actuated by macrchmachine parts, like solenoids, and are themselves macro-machine part of macro-machine assemblies 
because they depend on macic-machine parts for their movement. Substituting connectivity-bridge-attached hair handlers for independently 
moving micro-machine actuated l-iair handlers requires certain design modifications: 

-Micro-machine-driven channel nan-owers <or any micro-machine-driven part that overiiangs the hair channels) might have the 
stresses against them reduced by placing a likely macro-machine powered and likely system wide channel narrower means, most likely based 
on a connectivity-bridge configurai ion, beneath them all such as to limit the area they overhang the hair channel unprotected. 

-The micr<?machine la/er. or layers, in the stack could be placed in a manner similar to the sensor layer. This is to say they would 
require insulated electrical pathwsiys leading to them. Further, they would be totally self-contained within their layer(s) and could be placed 
above or below the scalp ser^sors at any level in the attachment stack. ^ . 

-In addition to micro-machtne linear actuators, the use of micro-machine-driven circular members, such as gears, which advance, 
perhaps toothed, rods is a possiblity to use to advance hair-handler functional areas. 

****Specific Micro-Machine Uses : 

Although in general micro-machine type mechanisms can replace all the moving-connectivity-bridge type mechanisms previously 
described, here are some specific examples of micro-machine uses: 

-Conceivably, the use of micro-machine-based har counting would lessen the need for having individually controlled adhe^ve 
application nozzle attachment jets. That is if indiwdually controlled (ideally by micro-machine) hair-handler functional areas do not move hair 
extensions into the attachment chambers in channels which have chosen not to apply adhesive because their con-esponding scalp-hair-holding 
chambers arent sufficiently full. 

-The use of holding gates can be optimized by consttucting them as micro-machine type actuators. By using holding gates, the 
number of sensors per tine chanrei needed to confirm presence of scalp hairs in all holding notches can t>e reduced to one per tine channel 
(instead of one per nozzle or notch). This is because holding gates are filled one at a time, and thus, can be monitored by one sensor per tne- 
channel counting the hairs that pcisses it. Such a sensor would likely be placed somewhere between the heur isolation system and back ot the 
holding area farthest from the attsichment area. Also, the nozzles could be controlled in channel subsets a few at a time. "Rnis is because the front 
(nearest attachment area) holding gates are , in some embodiments, nvore iikeiy to bie filled than the last ones because they fill up front to back. 
If a hair channel sensor in the metering area doesnt count a sufficient number ot hairs passing through it, it can t>e known that a certain holding- 
area notch is empty without monitoring this holding area notch directiy. Thus, the nozzle or set of nozzles in the attachment chamber 
corresponding to this holding area notch could be kept from outputing adhesive and/or the con-esponding holding notches which sen/e the hair 
extensions could be left unfilled on purpose. , . . . . ^ i_ . 

-Consider using micrc-machine actuators to control individual nozzle-shut-off valves. Said valves might be placed anywhere along 
the fluid-supply lines, including the base unit but they could be made smaller if placed in the handle unit or attachment stack itself, where the 
adhesive (or otherfluid) supply tines are themselves smaller, . , ^ 

-Also it might be easisr to implement shut of the nozzles by rerouting the flow of a lines fluid in a U-tum back to the supply reseyoir 
than to close them off by completely stopping their flow. Micro-machine acutators placed anywhere along a supply line might be used for this 
purpose. 

-Micro-machines coul d combine several different types of hair handlers in the same level. 

-In a predominately niicro-machine system, certain macro-machine hair handlers might remain. Especially, likely to remain is a 
macro-machine type puilback hcok system configured as tines on a connectivity bridge, as originally described above. This is because the 
pullback hook will usually move over a much greater distance than the other hair handlers. 

-The etching technology used to make micro-machines is relatively expensive on a size basis. Thus, the area where tiie actual 
micro-machine hair handlers reside should be minimized. This can best be done by sunounding, on any or all sides, the micro-machine layers 
of the attachment stack with supporting layers fabricated in a less expensive manner. For example, tiie micro-machine system might be 
confined to a thin band-like module (like largely perpendicular to the hair channels) in only the hair-handier functional areas. Natually, this tiiin 
band vtfould be bisected by tiie attachment areas. « , . u 

In order to supply this tiiin band of micro-machine parts witii inputs such as electricity and any needed fluids, it should somehow oe 
fused in the attachment stack with less expesive supporting structures. These supporting staictures wili take on neariy tiie same configuration 
as that described for the first-de£;cribed emt)odiment of the attachment stack system, except for having a subset of micro-machines embedded, 
in order to assure smooth attachment of the micro-machine module to the supporting portions of tine attachment stack, adjacent layers of both 
should be staggered or overiappied at the connetion joint(s) where laser welding or a similar form of attachment occurs. In other words, the 
vertical seambetween the micrck-machine stack and supporting portions of the attachment stack should not tie straight line (when viewed from 
the side), rather alternating layer's should be intenvoven. To illustrate, if the length of a fluid channel wall segment is longer in the micro- 
machine module, it vwll be con-eispondingly shorter on tine other side of the attachment joint in tiie support structure, or vice versa. Also in this 
scenario, the layers forming the floor and ceiling of said fluid supply channels would be longer in the support structure and correspondingly 
shorter in the micro-machine module. This leads to overiap which faciliates a hermetic seal much tjetter than trying to attach two blunt-ended 
stacks together. A similar sttijaton exists with electrical supply patiiways. Rattier ttian putting the lengtii of the pathway on ti^e same level in both 
tiie support structure and modula sections of tiie stack, a single patiiway should be put on two adjacent and overiapping layers which can be 
fused together. Sad fusing is liksly done by a means of welding layers together such as laser welding. 

-Before fusing frie micro-machtne module to the supporting structures of attachment stack, said micro-machine module might have 
connectivity bndges of its ovm. Once attached to tiie supporting stmctures these connectivity bridges may or may not be destroyed, if destroyed, 
it will likely be done by laser culting. 
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-The micro-machine module and support structures might both have holes through them that can be aligned with pegs. This is to 
erisure proper alignment during tu:>ing. ^ ^ . ^ ■ . ^ . ^• 

-Micro-machines can be used as a means of allowing hair-handler funcbonai areas to yield relative certain hairs in their path, in an 
analogous manner to the function;il area flexibility joints, described herein. This yielding can be accomplished simpty because the micro- 
machine functional areas can be calibrated to have a maximum strength. Of course, since micro-machine functional areas usually move 
separately from homolgous functional areas in parallel hair channels, flexibility jwnts are unnecessary. 

***Acuator/Tine Interface*** 

Referring to FIG. 1 20 a top plan view of portions of a h^r-handler assembly with its tines omitted, the use of control rods A placed in 
slots through the connectivity bridcjes of the hair-handling tines was mentioned previously. These slots and rods accurately control the distances 
and directions that hair handlers can slide. When a hair handler slides in only one direction, it is simple to understand how a rod in a slot 
controls its distance of travel. However, some hair handlers need to travel along two or more axes. For this to occur, the acuators and their 
attached cables B, which move thB hair-handling tine assembly, often pull in two directions simulataneously. One of these directions will be the 
desired direction of hair handler nrovement. The other direction will be against a side of the slot that is parallel to said direction of desired 
movement. This way the side that the rod is held against controls hair-handling tine*s exact path and distance of movement. In such a 
configuration, it is helpful to use a rod that has at least one flat smooth side that lies parallel to each directiCMi of desired movement. If the hair- 
handling tine has two axis motion , the rod will likely have a four-sided rectangular cross-sectional shape. However, if diagonal or three-axis 
motion is also used, the rod's cross-sectional shape should include flat diagonal/sloped edges. In other words, the rod's cross-sectional shape 
might be hexagonal or octagonal. Uang these principals, slots with rrrore than four sides can be constructed to guide very complex motion 
patterns, such as slot H in FIQ. 1 210.1 , a top plan view of portions of a hair-handler assembly with its tines omitted. 

Previously, the optional use of cable to hair handler interface sheets was mentioned. Referring to FIG. 1 20.2 a front plan view of a 
stack of hair-handler assemblies md their connections to actuator cables, these thin interface sheets C allow the use of relatively thick cables to 
convey the motion of the actuatons, but mediate the attachment of these thick cables to the hair handlers. As such, only Ihin sheets come in 
contact vwth the hair harxllers. Th(j most ideal way to configure interface sheets is to wrap one end of a thin film C around the end of a bulky 
cable B and attach the other end of the film in a usually in laminar manner to the surface of hair handier layer E. To faciliate a strong attachment, 
smalt holes could be made in the surface of the hair handler tine at this attachment point These holes would ediow adhesive or plastc melted 
from the interface means to penetrate them. 

Of course, any means that causes the cable to get flatter or thinner will worit. For example, if the cable is plastic, its end could be 
pressed into a sheet shape. Furtl" erstiti, althougth interface sheets are preferred, because their usually increased width compensates for their 
decreased thickness, any object nan-ower than the original cable could suffice. For example, an interface cable of smaller diameter than the 
original cable could be used. Such a cable could be configured either by attaching a smaller cable to the large one, or manipulating the larger 
cable's end to become narrower. Such a configuration is often preferable to using a relatively thin cable over the entire length between har 
handler and actuator because the length of mechanka! weakness is reduced to a very short span of cable. 

Regardless of the fonri of ifie interface means, it is, in some direction, thinner than the actuator cables. This often means that the 
stack of har haridler tines and thiitr flattened interface means will be thinner than the stack of actuator cables. If this is the case, unless 
something holds them together, tie stacked hair handlers will not want to lie surface to surface, but rather, each hair handler will want to lie 
along the plane of its acuator cables. This is unacceptable so something must be used to push the hair harxilers together. It may or may not be 
enough to rely on any higher stationary levels of the attachment stack to do this. If not, we should configure a part to push either directly on the 
hair-handling-tine assemblies or, more ideally, on their interface means C. It is preferable to push only the interface means together because 
wiiatever is pushed on will tKrth rub and bend around the push together means F. Since the hair handling tines themselves must remain flat, 
tdeaWy only the interface means should be expected to bend. As such, the push-together means F should be placed far enough from the hair- 
handling-tine assembly friat the tvi/o never come in contact Likewise, the actuator cables B should be placed far enough from the push-together 
means to allow for a sufficiently gentle slope of the interface means as they expand outwards towards their attachments D with their actuator 
cables B. The push together means F ideally should have a smooth and curved surface that facilitates the interface means bending easily around 
it. 

Ideally, all misaligned actuator cables should all be either too far above or too far below their stack of hair handling tines. For 
example, if all misaligned actuator cable are too far above, as shown by bracket G, then only a push down means F is needed to push the hair 
handier tine stack together. An ac ditional push up means is not needed. 

Cable attachments for a hair handler with only one axis have been frequency shown. In such a configuration, there were only two 
attachn^ent points; one point pulisi the hair handler In one direction, and an attachment point, usually on the opposite side of the hair-handler-tine 
assembly, pulls in the opposing direction. If two or more axes of nrotion need to be used, at least four attachment points will usually be used. In 
otiier words, two sets of two opposing cables. Although these cables can be hooked to the hair handler assembly in a variety of ways, the most 
preferred manner is shown on ths left-side of FIG. 120. Each of the cables (or interface means) I that contt-ol side to side movement are placed 
on opposite sides of ttie hair handler tine assembly. However, the cables (or interface means) J that control front to back movement are placed 
on tiie same side of ttie the hair lia^dler assembly. Ivtost ideadly the front-to-back cables are attached to or very near one of the side-to-side 
cables. This placement conserves on the attachment notches that must be nrtade in the hair-handter-tine assembly. This is because one of the 
stde-to-side cables shares a sincie set of clearance notches with both of the front-to-back cables. This type of configuration conserves space 
much more than if additional clearance notches were to be introduced. Furttierstill, this might allow the front-to-bad^ interface means to share 
the same push-together means witti the side interface means. Of course, this might mean that the side-to-side interface means would be curve 
along two axes fomning somewhat of a bowl-shape. If this is found undesirable, tiie front-to-back interface means could each be given their own 
push-together means, Al! three push-together means could be formed into a single C-shaped part, where tiie interior of the C-shape is oriented 
towards the hair-handler assemt^ly. 

***Non-Attachment Uses of Attachment'Stack-Type Technololqy*** 

The previous discussion about tiie hair attachment stack discussed its purpose of to isolating scalp hairs and attaching hair 
extensions to them. However, the attachment stack's abili^ to isolate one or a limited number of scalp hairs is a very useful function itself. Once 
isolated, scalp hairs can be processed indiN^dually in a variety of ways. For example, once an individual scalp hair is between a pincher-like 
structure and a left-wall-tike structure, tt is, in effect surrounded by an orifice or isolated processing chamber which it can be pulled through 
lengthwise. To pull a hair tiirough such an orifice, optionally, trigger a pushout actuator tiiat nnoves tiie hair's lower portion beneatii the orifice to 
tiie right. Next, optionally, trigger a puiiback hook which nrroves tiie hair's lower portion back tiie exit channel, and ^lows it to be engaged by a 
bend-under means, such as he bend-under belts. By doing tills while tiie ptncher-like structure is still closed around tiie scalp hair, tiie scalp 
hair is being pulled tiirough an oifice from the hair's bottom to top. This orifice can do tilings to tiie hair that change said hair as it moves tiirough 
said orifice. We will give attachntent-stack type systems the broader name of processing stack in order to refer to its use botti in hair extension 
attachment and otiier types of hiair processing. Accordingly, we will name the attachment chambers and attachment areas and stmcttjres 
honnotogous to tiiem in other enribodiments more broadly as processing chambers and processing areas because it is in these chambers and 
areas where tiie hair-related beautification or transformation takes place. Note: The means used to pull hair lengtiiwise through an orifices 
should not be limited to tiie above acttjation sequertce or any iridividual means recited above. 

There are many type:> of processing a processing stack can peform besides attachment. These various other processes include, but 
are not limited to the folloviring: 

1 . Applying fluids to tie surface of relatively isolated hairs 

2. Reshaping the cross-sections of individual hairs by removing material from each hair's surface or adding new structural material 
to it 

3. Implant and Remove Surgical Hair Implants, 

4. Automated Hair Gutting Processing Stack 

5. Dynamic Hair-ChEinnel or Otiier Functional-Area Designs 
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1 . APPLYING COATIN GS TO HAIR SURFACES 

if the processing done tci the hair includes applying a fiuid, or any nnaterial, to tt, the fluid can be supplied through outputs in the left 
wall In a similar manner as that dejicribed lor attachment adhesive. These outputs are likely to supply tfieir fluid to the interior of an isolation 
chamber/orifice where it comes in contact with me hair that is likely, but not necessarily, being pulled lengthwise through said orifice. Although 
mechanics of applying coatings to hair surfaces will be described in great deal In the Hair Shaft Sculpting section below, this section details the 
many possible purposes for doing :30. There are various types of fluid or material with which we might want to bring in contact, or coat the hair 
The following list includes some e>amples of types of fluid or materiai that we might want to bring in contact with each hair: 



Q A colorant such as a dye, pigment or bleach. The amount added might be controlled by optical color sensors capable of looking at 
a single hair In each isolation chamber. 

□ A structural materlsJ thatiUlows the hair cross-section to be enlarged at certain areas. For example, thiol-dissolved keratin that 
can harden and form a jwlid augmenting coating on the outside of each hair fiber, in order to reshape each fiber. This can be achieved 
by allowing its dissolved disulfide bonds to refomi which they tend to to upon exposure to oxygen in the air or exposure to a thiol- 
neutrualizing chenroicaL Generally, whenever the word thiol is used in this document, any disulfide-breaking chemical or means could 
be substituted for it 

Q A thiol or other disulfide-breaking chemcial whose purpose is to temporarily soften the the protein structure of each iiair so each 
hair can be reshaped either with respect to its cross-sectional sh^e or longitudinal curvature, (or any other substance capable of 
being used to modifiy the longitudinal curvature of a hair) 

□ A protective coating to the surface of each hair. For example, a coating capable of holding in good substances, like water and 
lipids and keeping out t ad things, like U.V., certain chemicals and minerals. 

□ A stnjctural sealant capable of repairing damaged areas in a hair including adhering split ends together. Such a chemical is likely 
based on keratin-iike chemicals. 

□ A plasticizer like msiterial that softens and conditions the hair. 

Q A temporary coating like wax to protect a slower hardening permanent coating such as dissolved keratin, while it hardens on the 
surface of the hair. 

□Q Such a temporary protective coating could be used to hold dissolved keratin with excess thiol, or otiier protein-dissoMng 
matenai. together with ihe hair shaft being coated. This approach will allow the natural h^r keratin and the dissolved hair keratin to 
both dissolve and slightly mix togetiier, and tiius, form and harden together under tiie protection of tiie temporary coating. 

Q A tennporary coating like wax to protect a hair while it undergoes some form of processing 

□Q Such a temporary protective coating could also be used to hold in place any otiier substance applied to tiie surface of tiie hair 
while said substance slowly performs its function on tiie hair. Said substance may become pennanent by any msarvs not necessarily 
limited to hardening. Sckid applied substances included but are not limited to hair colorants, permanent wave and curt treatments, 
conditioners. 

□Q Such a temporary protective coating could act as a temporary supportive template of each hair's softened protein structure 
while each is being reshaped witii respect to its cross-sectional shape or longitudinal curvature. Such a temporary supportive coating 
could be imparted its own shape by a mechanical hair setting means such as curlers, a curling iron, a flat iron, a crimping iron, or 
between two rollers. 



Q A colorant based on opaque pigments or otiier largely opaque coloring mearas. Such a substance is likely to be the functional- 
equivalent of many printing inks. In other words, the binders necessary to adhere the opaque pigments likely make tine colorant so 
sticky or viscous that it would be mechanically difficult, If not impossible, to apply it to a great many hairs at once. However, it would 
be possible to apply it to just one or a very few hairs in isolation. This is especially true if tine colonng substance's viscosity could be 
temporanly decreased by heating. Ideally, such a substance could be applied to the hair as such a thin coating tiiat it would not affect 
the structural qualities af said hair. The end result of applying such a largely opaque substance is ttiat a hair's externally-perceived 
color can be changed witiiout affecting its internal structure or internal pigments. Such pigments or coloring agents might be 
formluted (such as by :>election of the approporiate binder) to give tiiem certain otiier properties such as. . . 

G(D. . .where such a colorant coating is temporary because it can be removed from tiie hair such as by dissolving it off with 
chemicals (like organiti solvents) or melting it off with heat. Since the hair's intemai structure hasnt been changed, removal of the 
outer coating of pigment would allow tiie user to go completely back to his natural hair color. However, if neitiier solvents, heat nor 
otiier removal chemtcjils are applied, tiien tine structural coating and color ideally will remain pemnanently. (The same quaiaties 
could be given to coloiants which arent opaque also, thus, all discussion related to ttie opaque pigments applies to them as welt) 



QQ. . .where such a colorant coating allows for is water-permeable allowing moisture exchange, pertnaps, because it is keratin- 
based, keratin-like-chemicai-based or based on anotiner substance capable of forming stoicturally-sound moisture-penetrable 
coatings, tinereby, binding a coloring agent to tine hair. Moistijre penetrability is desirable so tinat normal styling of tine hair may be 
undertaken. Normal hiairstyling requires the hair structure to absoris water and soften and, then, dry out, tinus, sllghtiy hardening and 
retaining its shape. 



□Q. , .If the formiuation is to be keratin based (or keratin-like-chemicai-based), gn^ temporary it will likely be formulated from at 
least three types of substances: 1 . tine color pigment (or otiner coloring agent), 2. the keratin or keratin-like material, 3. an allied 
material(s) which allows the kerain-like material to be heat meltable or dissolvable by organic solvents . Said allied material £^d tine 
keratin or keratin-like- material could be allied in vanous ways including: Lchemicatly as a copolymer, 2. by some form of chemical 
cross-linking, inciudin'p tine possibility of linking using disulfide bonds, 3. mechanically mixed togetiner, pertnaps as a plasticizer. The 
allied substance(s) tin:at the keratin-like materials are allied witin will determine not only how the coating can be removed, but also 
how it will be made stucturatly sound on the surface of the hair. For example, tine coating might be made structurally sound by 
hardening upon cooling, or by allowing chemically-dissolved disulfide bonds to reform, or by some otiner chemical mechanism or a 
combination of seversJ of tinese tinings togetiner. Theoretically, the coloring agent and aiiied material might be ttie same. Also, tine 
allied matenai might ilself be a form of keratin or keratin-ltke material which has been made more suceptible to be dissolved by 
d)sulfife-bond-bre£d<ing chemicals. 

Note: A wax-like prote ctive coating is mentioned. Generally, tinis refers to any coating tinat can be applied to tine hair to protect it and 
tinen readily removed. It may also include substances which are liquid when hot but harden rapidly upon cooling. 
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mai The qualities required for producing a temporary/water-permeable colorant coat descnbed-above might ^so be used to 
fonmilate a coatina (raiored or otherwise) that could be used to fix the longitudinal curvature of hair in a given shape for a penod of 
Ss o?mS^ms how6 v^^^ TcoSd be removed at anytime during this period allowing the har to go back to ite I Wdina^ 
^rSam?eTn omer hair-burling system that doesnt generally affect the internal disulfide bornis of each hair but instead, me 

^IJlSSat^^utes o^ hold the desired curvature pattern of the hair. Since said coating can be removed, said hajr can go 

bacl^ completely to its natural state. 



We have just mentioned how bringing fluids in contact with a hair fiber's surface can improve it. We also sa^i that one way a hair can 
be imoroved is c& a hair fiber's cross-sectional shape. However, bringing a hair in contact witti a fluid is not the only way it can be 
ofoS^edorffi 

SJS^riST^^ cert^n ^eas. This is desirable because the texture of a person's hair is based largely on its cross-sectionai shape and 
dSer' TOs is to say vaStio^ in overall hair appearance from one person to the next has less to do with vanaton in the chemical 
SS^onTof f^ir^^^^ do with variaSi^iin the shape and diameter of each individual hair's cross-section. Thus *ie user of the 

^Sl^cSHd choose a hair c^-sectional shape and diameter based on her desired hair texture. In which case, each individual hair's cross- 
«5ecbonal Shane wilt determine the aggregate appearance of all of the hair on the head, ^ . ^ . l.. u ^ i^^.r^ 

secbonal s»We usuallyhave near perfect circle cross-sectional shapes, and curly hairs have more ob ong shapes- Hairs 

with very thin diameters will look too weak and wispy, while hairs with very thick diameters will look overty stiff. Hairs might be carved or 
reformed by a variety of devices. The description of one such device follows. 

^^'^^^'^^-mlSprfferred Say toS™ is to surround each hair with IW9 halves of a razor-sharp knife assemb^^ 

then most likely, pull the hair len.jthwise through this assembly. The halves will usually be semi-circles because tiiey will usi^ ^^^l^^f 
to cSrA^ h^rcross-^^ into s largely circular shape. The knives are best visualized as having an open-topped conical shape, similar to fria 
di fvotea^ sS^showninRG. 123. At the very top rim of this volcanic shape, should be a razor sharp cutting edge A. The diameter and shape of 
Sis cSSdfe S be exactiy the safm as that desired for the hairs pulled through it, such as hair g. However sometimes rt should 

have a s«q^^^^ diameter tiian that desired for the hairs pulled through because these hairs are to achieve meir final diameter by 
subs^uSv be^g pulled through an orifice that applies a pemianent structural coating to their surface sudi as thioW^oived keratn. In such 
^efi^ w^Hbe this stojctural coating that determines their final cross-sectional shape and diameter. For this reason, the razor-sharp cutting 
^^^s not onlv freeto^^e tho har down to a smaller diameter, but also it may carve the hair with an unnatural cross-sectional shape, such 
^ a^^t^qui^ shl^e^^^^ this is fine because a structural coating will subsequently be added to the surface of the har to achieve ite 
S ct^fSnaT^hE^e ^d^^ Regardless of the exact cross-sectionai shape carved, these razor-rimmed caning orifices work t>y 

shlvSlS^ff ^^rv tt^f^ favers of a hair's surface where said surface is too wide, but shave little enough that they leave the hair sttuctur^ly sound 
shavmg ^^^ji^^^^^^'^J^^^ A of the carving orifice variant shown by RG. 1 24. Although the ridges are optional, they are intended 

to oreserve blade iSe bv mSon^^^^ bilde edge resistant to breaking or bending. Additionally, the razor edge of the carving mechanism is likely 
to Se ^^diar^na ^^^^ Sr vBiy ttiin but very hard, coating deposited on ite'surface to further extend blade life. This coating is most likely 

^plied usinga ^^^^^^^^^J^^^^^^ view of canrtng orifice halves A and B surrounding a hair C. One might wonder if hairs 

Dassinq through these carving orifices would undesirably get cut in half transversely, rather than being ^aved ^onjitudinallvL This is unhk^^ 
h^n for two r^ns. f=irst. th^s razor-nmmed edges of toe carving orifices are placed in a plane largely perpendicular to the surface of each 
S^Scondlv toehaiiS will be expected to remain tois way because they are being held under tension, most like^by the tensioning hair 
straightener, and because of the small scales involved, the hairs behave as rigid cylinders with reference to the orifices. 

THOSE RESHAPING ORIRCES USED FOR COATING ARE USUALLY COMPOSED OF TWO HALVES. ALSO 

^riier, we said that one reason for application of coatings to the surface of hairs is to add material to tfie hair surfaces so ^to 



their beina Dulled lenqthwise thrtjuqh coating application onfices. These onfices are used to control the cross-sectionai snape ana oi^e^* 
toe coating surface ^ptied to the hair. Uke the caning orifices descnbed above, these coating orifices represent a type ofcross-sec*ori£d 
reshapinq orifice and are composed of two largely semi-circular halves each pair of which closes around a single hair. These onfices will 
usSbl placed Ui^ine with and below the c^vihg orifices. Thus, hairs will be pulled lengtovwse torough a senes of onfices some of which cut 
awav matenal, others that add it, but all of which are woridnq together to give each hair a desired crc^s-sectional shape. ^^^„^e^H 
away m^mum^^^^ i ^^^^ ^^^^^^^ described immediately below. Generally, coating onfices are composed of 

two larqety semi-circular halves whose interior cross-sectional shapes and diameters are the same as those desired for the outer <?«Tiensions 
oJ^toe Srfg toey apply Refemng to RG. 126. notice how toe left half A of toe coating orifice has a profectiori B extending from it wrth a ho low 
2ha^e^ iS. It i^ tois prqection toat plugs into a fluid coating output on toe left wall. Naturally, ^^ternative design would be po^ible tn 
Etoe left wall bears a projetrtion toat plugs into a concave notch in toe side of the left orifice ha^f. H^r D is surrounded by coating 
orifiS'slefthalf Aa^^ E. ReferringtoRG. 127, we see a side cross-sectionai represenation of a left onfice half A plugging into toe 

SS^B pKs r^Szte^^ left wall and/or orifice projection D have seals along toeir edges made o^tof a resilent matenal^^^^ 

prevent leaks The hair being pulled torough is represented by E. Next, we will discuss side cross-sechoial representetions^toree dif^^^^^^ 
Sig orffice shapes. Firstiy. in RG.128 . toere is a constant diameter coating orifice variant whose entire intenor is toe st^Pf '^^t®, 
toe crobs-se^^^ oUer diameter it is to produce. Secondly, in 1 29, toere is a constocted-bottom vanarit wht^e belly A is wde to allow 

easy flow of a high viscos^ coctting around toe hair shaft B, but whose bottom G narrows to Impart toe cross-sectionai;^oating shape aid 
dSeter desired. Rnaiiy. referring to RG. 1 30, toe constricled-top-and-bottom coating onfice vanant has boto a consorted top A fid ix>ttom B. 
This design allows easy flow of high viscosity coating around toe hair shaft C in toe central region D. but prevents coating escape from boto 

Since hair F as shown in FIG. 1 31 , will be pulled tengtowise vertically downward from one type of orifice to ne)rt, several different 
tvoes of orifices are likely to be connected togetoer vertically in-line as a single moving part attached to toe end of a taie. This in-line assembly 
rriight include several coating o rif ices each applying a different coating. The razor-rimmed carving onfice A ts placed in-line and above toe 
coiting-appiication orifices B and C. Altoough toe razor-rimmed carving orifices could be vertically attached in-line wito toe coating^p^ cation 
orifices ^low toem, toey are m sre likely placed on their own independent tine assemblies so that they can be controlled independentiy of toe 
coatinq application orifices. Of course, in tois drawing, all orifices are shown floating in space because toe veitcal attachments have beeri 
omitted. In practice, toe orifices might be spaced so closely toat a hair is not exposed to toe external atmosphere as it Passes from on^^^ to 
toe next. Alternatively, toe orificss will have enough space between toem toat a hair will be exposed to toe afrnosphere as it P^,f fjorr one 
orifice to toe next. Often we will want to include a space between orifices so toat vacuum intakes likely P(^one6 on toe wa«, ^ca^^ 
awav anv excess escaoed coalinq fluid and hair shavings. If we would like to expose toe hairs to toe benefits of a vacuum wttoout exposing toem 
directiv to toe extem^tmospriere, we can place vacuum orifices in toe vertical stack witoout space above or below toem. Vacuum onfices 
S largeV ^e^^ Suctorei as coating orifices, but instead of being supplied a coating fluid by toe left wall, toey plug into a vacuum intake. 

most ''*^®'y^j^®^®J| ^^^j^ Qjj^g^ j^ajf processing systems, like toe attachment system previously illustrated, we want to bring several hairs 
into each processing area at once so several hairs can be processed at toe same time in a single channel, and tous. toe systern wH! process 
more hairs in a given amount c»f time. Therefore, each system should have several proces^g charnbers. {in-line onfice sete), in toe 
orocessinq area of each channel. Retening to FIG. 132. we see what we will call a mutitple-onfice pincher assembly. It has two. or more, 
orifices A and B (shown as gerienc orifices) per channel processing area holding two hairs C and D. By genenc onfices, we mean any type of 
orifice includinq but not limited to carving orifices, coating orifices, vacuum orifices, and toe yet to be discussed hair centering guides. Altoough 
onlv two orifices are shown he re. in practice, toere are likely five or more orifice sets per channel. Also, notice toe tnteriocking convex 
projections E and F and concave notehes G and H placed at toe margins of toe multiple-orifice assembly. These interiocking stmctures help 
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quarantee alignment between the orifices halves, if these orifices were coating orifices, they could plug into the left wall using projertions i and J. 
Naturally I and J couid be consolidated into one single projection which branches out within the assembly to supply the multiple onfices. therein. 

Although the multiple-oiifice assembly in FIG. 132 merely has two copies of one type of orifice, refemng to FIG. 1 33, we see three 
multiple-orifice assemfies A,B, an<J C vertically attached in-iine by vertical-attachment beams D and E. Notice how each multtple-orrfice 
assembly is composed of a right and a left half. All the right halves are supported by beam B and all the left by bearn D. These vertical- 
attachment bearns. themselves, will most likely each be connected to the end of a tine as shown by A arid B iri RG. 1 34. Aittiough shown as 
generic orifices, in FIGS. 132-134, these stacked orifices will most likely be of different types wrfiich perfomn different functions, such as carving 
and coating. 

ORIFICE HALVES ARE CLOSED TOGETHER BY PLACING EACH HALF ON A PINCHER MECHANISM 

This discussion has largely assumed that the hair-reshaping orifices will be composed of. at least, two moving halves, or parts. To 
be more specific one half will be c isposed on, or near, the left wail, and the other on a stmcture homologous to the hair extension attachment 
embodiment's pincher mechansim, as shown in RG. 10. Although movement might be limited to only one half of each pair, ideally, it is more 
desirable to think of each in the peiir of orifices halves as being on two seperate moving pinchers. One would move fi-om the right in a largely 
similar manner to the pincher pre\nously described in hair extension attachment system. The other pincher would move from the left, in other 
words the left pincher would be po^oned between the left wall and tiie right pincher, such that it would come between tiie left wall and me more 
familiariy posiUoned ndt\X pincher. This dual-pincher design is desirable because both pinchers can be moved away from Hhetr encircled hairs 
simultaneously. This is advantageous because it allows processing of both sides of the hair to be stopped simultaneously. Furthermore, it could 
allow one type of processing to stop while other types of in-line processing continue to occur. For example, the hair cross-secbon could be 
carved by one pair of caning orifice pinchers below which another pair of coating application orifice pinchers would be responsible for adding 
structural keratin to the surface of the hair. In such a configuration, the caning pair of pinchers could be independently released allowing only ttje 
staictural material adding orifices to continue. This manuever is likely to be used when the hairs have been run through the system before, and 
only the areas near their roots netsd to be processed. This system could carve the areas only near the roots and apply material to only those 
can/ed areas and a I'lttie higher. In this scenario, if material application had to cease at the same moment as carving, a short segment of can/ed 
area would never be pulled through a coating-application orifice nor have structural material applied to it. 

Since it is desirable to limit complexity wherever possible, we must question each pincher half's need to move. If a dual-pincher 
system is used for the appiicaticm of any fiuid, such as a structural coating, the leftmost pincher halves nK>st likely will have a channel through 
each that interfaces with fluid outjsuts on the left wall. The desired fluid will flow from the left wall through this channel into the center of the 
isolation chamber where it wilt come m contact Virith a hair. As such^ expecting the left pindier halves of tiie fluid application onfices to move 
once each processing cycle woul i be adding needless complexity to tiie system because it disturbs the junction with the left wail. On the other 
hand if we were to simply build tine left-orifice halves into the left wails as non-moving, the system could only give tiie hairs one cross-sectional 
shape and diameter. In order to e nable a selection of various cross-sectional shapes and sizes while still reducing complexity, the left pincher 
should be allowed to move but only between client sessions when the cross-sectional shape and size setting needs to be changed. 

To allow the system to produce several different sizes or shapes of hair cross-sections, several different types of cross-sectionai- 
reshaping assemblies could be placed separately on different connectivity-bridge tine assemblies. As shown by the perspective view of a single 
hair channel In RG. 134, there is one set of vertically in-line orifices for each type of hair cross-section, and each said set ts composed of two 
moving halves, such as the left hialf A and right half B. Each of tiiese halves is attached to its own tine assembly. These different types of cross- 
sectional-reshaping assemblies couid be nested, as pairs, in the storage area bracketed by C which is out of the way of the patii of hair flow 
through the cf^annsls, In other weirds, exiting hairs flow to tiie left of this storage area, tn said storage area, there three different cross-sectional- 
reshaping assembly sets, each c^ne capable of producing a different hair cross-section. For visually, clarity only the front-most set is fully 
illustrated, the two sets behind it ^e only shown as footprints E and F, Said illustrated footprints correspond to orifice assembly sets competed 
of two halves, each half is indepeindently attached to a tine assembly like both A and B, Thus, this drawing implies six separate halves which 
require independent attachments; to six separate connectivity-bridge tines, altinough only two are actually illustrated. 

When called out of stcnage for use, the left and right orifice-set halves, afthough on seperate tines, likely travel togetiier. Refemng to 
the top plan view of same hair channel in FIG. 135, we see each orifice set travels along the path illustrated by arows A, B and C. As such, ti^e 
left half may interface with the lelt wall at point D which supplies the various coating and cooling fluids in addition to vacuum intake air currents. 
At this point the left half E vwll us,ually remain stationary and plugged into the left wall during hair processing and will remain so until processing 
of an entire human head of hair i 5 completed, and a new head needs a different hair-cross-sectional-reshaping-orifice set to be used. However, 
the right halt F of the assembly moves once to pinch hairs and once to release tiiem each processing cycle. In doing so, its lateral movement is 
very much like tiiat previously de scribed for tiie attachment system pindier as illustrated by RG. 10, The halves of each set may even have 
fonvardly slanted tops, like those described for the pincher in the hair extension attachment embodiment for tiie purpose of guiding wayward hair 
tips into place, as illustrated by ti-ie three steps in FIG. 18. ^ . .^^ 

-Refemng to FIG. 13^-, notice how nesting is possible in the right rear storage area C of the hair channel. This nestng area is 
available because, unlike the hair extension attachrrwnt system, there is no opposing flow of hair extensions from the back. The nesting pattern 
of the orifice-pincher-connectivit/-bridge-tine assemblies is shown from a plan nght side view by FIG. 136. Here, it is assumed that four in-line 
reshaping orifice halves A,B,C, and D are attached vertically together. Thus, in FIG. 136, the razor-rimmed can/ing orifices would move 
togetiier witti the coating application orifices. In FIG. 137, it is assumed tiiat all in-line coating orifice halves are attached vertically together on a 
independent tine assemblies A,!S or C, but each razor-rimmed canring orifice half is placed on its own tine assembly D,E, or F. In which case, 
the carving orifices are able to rrove independentiy of the coating ^plication orifices. For reference, the connectivity-bridge portion of the tine 
assemblies is bracket by G in FIG. 137 and by G in FIG. 1 36. . _ 

As enclosed by penmeter G in FIG. 1 35, tiie isolation and sorting mechanisms for the scalp hairs are likely present in tine same area 
as in tine hair extension attachmsnt stack and function virtually Identically as described for the attachment system. For example, transport- 
fonward gates will likely be used to carry scalp hairs into alignment witii each orifice chamiber (or processing chamber) of the cross-sectional 
reshaping system in the exact sijme manner transport-fonvard gates were used to do the same for the hair extension attachment emtjodimenfs 
pincher notches (or attachment chambers), as illustrated in FIG. 48. Also, in the same manner as the attachment stack, when hairs reach the 
end of a hair channel, tiiey will bs forced under the connectivity bridges by a bend-under means such as tiie bend-under belt assembty. 

Of course, if only one cross-sectional shape and size choice were desired, the left orifice halves could be permanentiy built into the 
left wall, and the right halves could be configured as a single pincher, very similar to tiie one used to form attachment chambers in the 
attachment system. Such a pincher would only need to be given a simple side-to-side nDovement pattern and could be stored to tiie far right and 
in direct line witti the left wall half, like the attachment system's pincher is. ft wouldn't need to be nested to tiie rear. Such a system might even 
be able to stop caning before a>ating. This could be achieved in at least two ways. The most reliable way would be to configure the carving 
orifice pincher witii both left ^d right moving halves, boti^ independent of tiie left wall. In a less reliable variant, the left cannng half would be 
stationary and built into tiie left wail. This configuration would depend the moving right orifices half s release of pressure, in order to cease 
carving. 

HAIR-CENTERING GUIDES ^ 

ft is desirable to maks sure that hairs are centered in their processing orifices. This especially true of coating application onfices, 
which are wider than the hairs going through tiiem, and optimally, we do not want tiie hair fibers to rub up against the coating-application-orifice 
sides, because this would mean the coating would be applied unsymmetrically around each hair. To center hairs, hair-centering guides could be 
used. The har-centering guides , as illustrated from top plan view by A and B in FIG. 1 38, should be configured as two opposing mirror-image 
pinchers whose notches, often V-shaped, tunnel or converge in cross-section witii increased lateral distance fi^m their leading ends. These 
tunneling pinchers could be disposed on opposing tines. Each tine should be capable of flexibly yielding, such as witti flexibility joints placed in 
tines like those described for use with tiie single hair isolation system in the hair extension attachment embodiment, and illustrated in FIG. 1 17. 

Referring to the top plan view in FIG. 138, fijnneling centenng guides A and B will meet on opposing sides of tiie hair C that needs to 
be centered. They will flexibly yield to accomodate said hair's diameter. Since they both yield the same distance under tiie same amount of 
force, tiiey will place the hmfs center at tiie exact center point between tiiem. This center point should be calibrated to coincide witii the very 
center of the processing onfice D. In FtG. 139, this centering mechanism is shown from a perspective view converging on a hair in order to 
center it in a processing orifice. 
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In order to increase the centering accuracy of such guides, their maximum displacement distance, caused by contact with a hair, 
should be limited to a very short distance not much greater than a few hair-diameters wide. This is to say, although the flexibility joints involved 
most likely wii! be capable of moving a much greater distance than a few hair-diameters, the maximum distance they should actually be 
allowed to move to accomodate vanations in hair size should only be a small fraction of this. This will mean that the spring-force change, in 
response to ftexibily yielding relative to a hair's surface, will be very small. This can be best done by making both the guides come in contact 
wtthpart of the surface of the orifice which they serv& in such away that they get hooked or stopped by said ortfice at a very specific point. Said 
stoDDino Doints position relative to tie center of each orifice W\\\ be very accurately controlled, and with reference to the centering-guide 
corwerqence points E and F in FIG. 138, and should be less than a few hair-diameters from the center of said orifice. This will simultaneously 
accurately positrton the starting pos ition of each guide and limit its potential displacement in response to hair-diameter variation. 

Refemng to a bottom perspective view of orifice A and its centering-guide halves B and C in FIG. 140, notice how the bottom of 
centering-guide half C has a projection D on its underside that comes it contact with the surface of orifice A, thereby, preventing fartiier 
advancement of centering-guide he jf C. The same relationship exists between centenng-guide half B and the projecton E on its underside. The 
centering quids halves get hooked at points where their apexes, or convergence-points, have advanced at most a few hair-diameters past where 
the outer surface of where a centensd hair should be. You should note that although the guide might move a relatively great distance before it 
contacts a part of an orifice, once i s in position to center a hair, it will have an extremely small displacment distance. Since in practice multiple- 
orifice assemblies will be used, the hooking point and hooking projections used might look slightly different than shown in FIG. 140. 

However even in multlple-orifice-per-channel configurations, the centenng guides should have some degree of independent 
movement from other centering guides even those in the same channel. This is necessary iDecause slightiy different size hairs might be in a 
single processing area at once which will require the various centering guides involved to resilentiy yield different amounts. This movement 
independence might be achieved tiy various methods including sub-di\flding the tine all the way back to the flexibility joint into sub-tines each 
with a single centering guide hadf disposed on its end. Ukewise, independent spring-resilence means could be placed at the tips of each tine 
between the long portion of the tin€i and the functional area portion wrtiich constitutes a centering-guide half. Placing independent mtcro-machine- 
based centering guides on a tine is an example of the latter. . . „ . . ^ ^ ■ 

If the opposing hair-centering guides achieve their movement variability or resilence through tne flexibility pints, then they will likely 
be placed on independent tine assemblies not attached to the vertically in-line cross-sectionai-reshaping-assembly orifices, but rather, nested 
among them using a scheme similar to that illustrated in FIG. 137, However, if they are based on micro-machines actuators or any other 
resilence means placed at the tine tips, then they could either be attached vertically in-line as part of each cross-secttonal-resfiaping assmbly or 
disposed on independent tine assemblies. In either case, miao-machine type actuators could be entirely contained at the distal tip of the tines 
next to the hairs they're responsible for centering. Wherever centering guides are placed on seperate tne assemblies from the vertically in-line 
orifices which they serve, they will likely have their own dropped-down nesting pattern as illustrated by FIG. 137 and previously descnbed with 
reference to imparting independent nrrovement to carving onfices. Although less likely, centenng guides might be placed on the stationary walls 
of the hair channel, for example on the left wall, . . . _ ^ ^ - r- 

Referring to 131 , centering guides will function best when one pair D is placed alx>ve the processing onfices and another pair £ 
below. However, centering guides placed above carving onfices might sometimes be redundant because the carving orifices fijnction as 

centering guides themselves when carving hairs with diameters greater than their own. 

Hair centering guides vnW likely contact the hair fibers with a low-friction surface, such as a Teflon coating, and will likely have 
rounded, beveled or even downward tunneling smooth edges, in fact, said centering guides may even be configured as some type of opposing 

roller ^^^'^^^ centering guides are in contact with hairs that have coatings on their surfaces, small shavings of said coating might aib off 
and build up on the guides. To prevent cummulative buildup, in addition to exposing the guides to vacuum currents and squirted cleaning fluids 
from the left wail, the guides might be temporarily retracted from tiie hair surfaces and moved over a paraliei surface which sen/es to scrape 
them clean. Of course, this meanjs that a given pair of guides would temporarily stop centenng when tiieyre moved out of contact with their hair. 
To remedy tiiis, centering-guide piairs could be deployed in vertical stacks of at least two pairs at each region along the hair tiiat needs to be 
centered. When one pair is retracted, another stacked pair would take over. Since centering guides will likely be placed both above and below 
the In-line processing orifices, the re may be two such stacks used. 

An similar option of ke^iping ti^e centering guides clean is to limit their contact vwth the hairs. For example, the lower centenng guides 
might only contact a hair for a fraction of a second at tiie start of lengthwise pull-through and, tiien, retract before the coated portions of each har 
reach them. At this point, the presence of otiier mechanisms such as rollers placed under tiie processing stack could help tine hair remain 
centered. 

FURTHER TINE ASSEMBLY SIMPLIFICATION BY CONSOLDIATION 

Refemng to FIG. 141, atop perspective view of two consolidated tine assemblies, tine cross-sectional reshaping system can be 
further simplified by consoldiating all onfices on ti^e same side, but with different cross-sectional shapes or diameters, onto a single 
connectivity-bndge tine assembly. For example, all left orifice halves have been placed on tine-assembly A and ^1 left halves on tine assembly 
B. Based on tiie cross-sectional shape and diameter desired, tiie approporiate set of vertically in-line reshaping onfices could be moved into 
alignment witii the left wall fluid oiitputs. This consolidated configuration simplifes movement and reduces the number of tine-assemblies 
involved, at the expense of requiring several different in-line orifices assemblies to move at once. Each processing cycle, the entire right-side 
tine assembly B and the several vertically in-line orifice sets on it would have to move togettier. 

Furtherstill, using micn>-nnachines, all orifices and hair centering guides could be placed on just two consolidated connectivity-bridge 
assemblies, one for tiie left half ti-ie other the right Micro-machines will not only allow tiie independent flexibily yielding nature needed for tiie 
centering guides, but also, the independent movement needed to move the carving orifices away firom the hair before t\e coating orifices. As 
mentioned before with reference to tiie attachment system, tine use of nrricro-machines reduces the complexity of tine-assembly movemerit, 
sometimes obviating the need foi' tine movement entirety by localizing part movement to only the functional area of a hair handler tinat is directiy 
in contact witii a hair. Thus, refening to RG. 141 , the consolidated tine assemblies A and B would only have to move into alignment vwtii the left 
wall once per user session. During tne many processing cycles in a session, ttiey could remain stationary using only tiie localized movement, 
provided by tiie micro-machines, to pinch anarelease tine orifice tialves. 

To furtiier reduce tine- assembly movement in tiie consolidated-tine configuration, multiple vertically in-line fluid supply outputs and 
vacuum intake clusters could be Diaoed longitudinally along tiie lengtii of tiie left wall. In otiier words, the system would have tiie familiar set of 
left wall functional stiuctures duplicated at several points spaced longitijdinally down an extended length left wall. In such a configuration, tiie 
tine-assembly movement could be limited strictiy to side-to-side movement because all vertically in-line onfice sets would always be laterally 
in-line with tiie left wall regions which tiiey can plug into simply by being moved sideways. Hairs would be brought to a different longitudinal 
position along tiie hair channel d(jpending on tiie orifice set currentiy in use. Since there wouid be unused orifice sets, such a system would face 
tiie problem of eittier wasting processing fluids or having to tijm off tiie left wall fluid output stacks not in use. What has been said afcxjut placing 
micro-machines on a consolidat€d-tine assembly can be extended to placing tiiem on a hair channel wall. 

EXAMPLE RESHAPING SEQU ENCE 

A likely processing sequence for changing tiie cross-sectional shape and diameter of a hair is as follows. Note tiiat tiie frame of 
reference of tiie following steps is a point on hair as it is pulled lengttiwtse ttirough the following series of orifices from highest to 
lowest. All or several of tiiese steps maybe performed on different points of single hair simultaneously. 

1 . Highest level: A hciir goes tiirough encircling razor-ring orifice type pincher. 

2. Next highest level: A hair has structural keratin applied to it by coating application orifice type pincher. 

3. Next lowest level: A slightiy wider concentric orifice is used. Witii it, hair is coated in a temporary protective wax coating that will 
harden fast holding tiie structijral keratin coating in place against the hair as said keratin coating fuses with tiie native keratin of the 
hair, 

4. Lowest level: A cooling liquid (or gas) is applied to ti^e temporary wax coating instantiy hardening it. Technically, applying cooling 
fluid should be considered a type of coating appliction, and thus, is done by coating application orifices. 
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Note: Steps 3 and/or 4 might be skipped if the structural coating fluid is or can become sufficiently hard on its own immediately after 
the coated portion of hair exits the application orifice. Perhaps, this could occur by cooling of said structural keratin coating. 
5, Removal of wax protafent: Just as the wax protectant used in the hair extension attachment process needs to be removed, the 
wax protectant applied dLjring the aross-sectional reshaping process does too, A likely way to do this is to apply hot oil to the hair 
which will dissdve the wax. The hot oil itself could then be washed off with water and detergent Of course, a device similar to the 
tm extension remover, i^revrously described, would be perfect for such a process. tiOlSLThis step occurs after the hairs have been 
waiting on the head a few minutes. It is NOT performed simultaneously with steps 1-4 nor by the vertically in-line orifices used in 
said steps. 

Somewhere among the jabove outputs, on the left wali, could be one or more vacuum intakes to dispjose of shavings from the hair, 
excess stmctural keratn, cooling flitid and wax that escapes, especially when the pincher orifrces open. Referring to FIG. 134, these vacuum 
intakes might be placed as honzon tal slits between the various fluid output nozzles G or as long vertical slits H on either side of them. 

COATING EXTRUDED UNDER POSITIVE PRESSURE 

There are, at least, two cipproaches to applying a coating to the surface of a hair. One is to try to seal the top end of the ormce off by 
making it narrow and perinaps usint) a resilient material to form a seal around the entering portion of the hair. With the top end sealed off, any 
applied fluid is free to be exbuded only through the bottom of the orifice. Of course, the hair is being pulled through this same orifice. Thus, the 
matenai will be exturded concentricsdly around the hair. The goal should be to match the material extaision speed with the speed that the hair is 
being drawn through the orifice. Thus, a concentric coating will be exturded arourrd the centra! hair fiber. If two concentric extrusion orifices are 
placed vertically in-line, they might both have permanent seals on their top holes, or the nwving extruded material from the bottom of the 
topmost orifice might be fed into th 3 top of the lower orifice in such a tight manner that said moving extmded material itself forms a temporary 
seal in the top of the lower orifice. In most cases, this concentric extrusion approach is relatively technicaiiy challenging. 

COATING SIMPLY STICKS TO hlAlR SURFACE 

A simpler approach would be to use a coating fluid delivered by a combination of very low pressure and capillary action through the 
supply channels and orifice interioi . Said fluid is so viscous and delivered under such tow pressure that it fills up the interior of each coating 
application orifice, but cannot overx)me capillary action within the orifice, and lack tiereof outside, in order to escape from the orifice by itself. 
Ideally, the fluid should be intnxiuced Into the interior of the orifice chamber by an output nozzle that has a relatively large diameter or cross- 
sectional area in comparsion to anv open area the orifice has around the hair in its interior. The coating fluid should have a great enough affinity 
for the surface of the hair that it sti(^ to said hair and Is pulled from said orifice on the surface of the hair. The lowest (nearest the scalp) and 
final cross-sect on of the orifice encountered by the hair is likely narrower than the more central portions of the orifice. It is this final cross- 
section's purpose to impart a final cross-sectional shape and diameter to the fluid coating as It leaves. The coatina is viscous enough to hold this 
^ape until either the hair is coated with a temporary fast hardening coating, such as wax, most likely a fraction of a second later or the 
stiucturai coating hardens itself in a fast manner. In the latter case, the structural keratin itself could be hardened by immediate application of a 
cooling liquid or gas upon exiting tiie orifice, pertiaps, obviating the need for the protective wax coating. In this case, it is likely that the structural 
keratin had been warmed somew^tat itself before application to the hair in order to decrease its viscosity. 

Of course, a variant prccess which relies on actively controlling the flow rate of the liquid coating rather ttian entirely on low pressure 
and viscosity to stop the flow coula be considered. Such a variant would be, otherwise, the same relying on the coating sticking to the hair and a 
lower orifice imparting a final cross-sectional hair shape. 

REDUCE TIGHT TURNS FOR EXITING HAIRS 

During the hair cross-sKtional reshaping process, the hair Is pulled lengthwise downward through the vertically in-line reshaping 
orifices by virtue of the pullback arid/or bend-under means acting on it. This presents a problem because these systems must be designed to 
allow access dose to the scalp, wnich necessitates that the hair follow a path made up of relatively sharp comers during pullback and bend- 
under. These sharp comers wilt typically be acceptable in the hair extension attachment embodiment. However, sharp comers might disturb the 
still-soft hair coatings applied by tt^ie hair cross-sectional reshaping embodiment Naturally, we can take efforts to lessen the damage any sharp 
comers may cause by nnaldng them rounded and slippery, ideally, even using rollers on such surfaces if feasible. In particular, we will want to 
make sure that the surfaces of the lowest centering guides, the pullback means, and the connectivity bridge area over the bend-under belts are 
all smooth and rounded. However, even comers with snraoth and rounded surfaces, might not be able to completely counter the effects of tight 
turns in path. Thus, the ideal embxiiment should have a way of obviating tight turr^ In a hair's exit path white still allowing the system to access 
the hairs close to the scalp. 

The best way to both o oviate tight turns and still allow access close to the scalp is to cause the processing stack A to eievate away 
from the scalp B, as shown in FIG. 142, after the hairs C are chambered in their vertically in-line reshaping orifices D. As such, the first lengtiis 
of hair pulled through said orifices are not pulled by the pullback or bend-under systems, but rather, by the stack elevaton system F. This stack 
elevation is most likely achieved tiy mounting the cross-sectional reshaping stack on its belt buckle E using an assembly F that allows the stack 
to elevate relative to the belt buckle white the belt buckle Itself remains the same distance over tiie scalp at all times. 

Once the reshaping stsick is elevated, perfiaps several centimeters over the scalp, it will be possible for the pullback and bend-under 
systems to guide the exiting hairs along a path made up of much wider-radius comers. Of course, to realize this sitution, the pullback and bend- 
under systems have to be configc red somewhat differently themselves. 

Rrst of all, the pullback system should be configured of smooth surface guides, ideally rollers, placed undemeatii tine reshaping stack 
to guide the exiting h^rs around c entle comers on tiieir way back to the bend-under system. Before the resfiaping stack is elevated away from 
the scalp, there is not much roorn for the smooth surface pullback guides or rollers under it Thus, while the stack is near the scalp, these guides 
must stored elsewhere and broucht into po^on under the reshaping stack only while it is elevated. There are various places where a pullback- 
guide-support assembly G oouldlae stored while not in use. and various ways it could be moved into position under the processing stack. For 
example, said assembly and the guides vwttiin it could swing down from recessed portions in bottom of the processing stack, like landing gear 
on an aircraft. Alternatively, said sissembty could be positioned to the side, back, or front of the reshaping stack nrxjst likely on the top surface of 
the belt buckle and slid into position laterally or longitudinally, respectively. Finally, a combination of these things used together might be used. 

Referring to FIG. 143. we see tiiat it represents FIG. 1 42 at a later point in time after tiie pullback system comprised of guides C and. 
optionally D, has been actuated backward and tne exiting hairs E have been engaged by tine bend-under system G. Optionally, a smooth-surface 
guide B remains stationary underneati^ and very slightiy t>ehind the center of the vertically in-line processing orifices H to lessen the stresses 
and rubbing against the lowest heir centering guides. Optionally, a guide A can be placed undemeatii and very slightiy in front of the center of tiie 
vertically in-line processing orifice s H to help lessen tiie stresses and rubbing against tiie lowest hmr centering gudies. Although botii guides A 
and B are optional, guide B is more strongly recommended. At least one snrxiotii surface guide C serves the function of a pullback hook and, as 
such, is moved back towards the bend-under s^em G. Optionally, at least one other smootii surface guide F serves as a leading protecting 
edge of tiie connectivity bridges in the belt budde arxl/or bend-under system. Alternatively, a fijnctional equivalent of tills can be achieved by 
configuring tiie moving pullback Jiystem with two smootii surface guides on botii fonward and rearward sides of tiie exiting haits as shown by tiie 
inclusion of tiie optional guide D. 

In all cases, tiie smoo ti surface guides are most ideally rollers. Ideally, these rollers will eitiier be made up of independent passive 
(moved only by hairs in contact vfttii it) segments, one for each channel or a single roller ttiat is actively driven at the same linear speed and 
direction that the hairs are moving over its surface. Note: By passive rollers, we mean rotated only by exiting hairs moving over their surface. 
By actively driven, we mean rotadon is driven by a mechanical mechanism. 

At the end of each processing cycle, lasting about second or less, tiie whole process must reverse so that the reshaping stack can 
decend towards the scalp and Isolate a new batch of hairs in its chambers. Most ideally, tiie reshaping stack would be split into two stacks, one 
that elevates, the otiier tiiat does it. In this situation, tiie portions of the reshaping stack responsible for isolating individual scalp hairs would not 
elevate, but ratiier, remain near tie scalp so tiiat they could be worthing while tiie reshaping orifices were elevated. 

Potentially, tiiis scheme of elevating and introducing smooth-surface pullback guides could be used witii any processing-stack 
configuration including ttie hear e:ctension attachment stack. In fact, it can be conadered as an altemerative means of ettiier hair pullback, bend- 
under, or botii- In fact, more generally rt could be considered a means of preventing har buildup in front of an obstmction associated wrth tiie 
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processing system. This is to say if th€' processing stack elevates high enough, and the hairs it deais with are short enough, no other bend-under 
means would be necessary. Also, one should note that the other means of pullback and bend-under discussed, herein, couid be applied to this 
system instead of the exact guide conftguraton descnbed above. For example, rather than moving puliback rollers backwards themselves, they 
might remain in place but be actively rotaXed so that they puli hairs into themselves and push said hairs out under themseives. 

Summary of Cross-Sectional Process; Variants 

There are different possible vanations of the hair sculptng and coatng methods descnbed above. The methods previously described 
above are those preferred for on-tiead scaip hair processing. However, there are other methods and all methods can be adapted for the 
aitemative purpose of applying concentnc coatings dunng a factory fiber extaision manufacturing process. The following catalogs different 
approaches which might be used boti" for processing scalp hairs and applying concentnc coatings dunng a factory manufacturing process for 
artificial hairs: 

Centering Within Orifices Dunng Extrusion 

The center of the hair could be forced to coincide with the center of the processing orifices it passes through by one of the following centenng 
mechanisnos: 

-Where the central fiber is centered in orifices. . . 

-. , .by a stretchabie skirt, around the onfice and in contact with the hair fiber so as to center it, that uniformly expands around the 
fiber going through it. 

. . by a spnng-mounted 1 idividuai mechanical supports that converge tovrards the center point of the each fiber. Such a support is 
most likely made up of sevsrat gores that together form a conical structure. The gores likely have a spring-like quality that pushes 
them inward to meet at a c(3ntrat point but allows them to yield outward to accomodate a hair running through the central axis of the 
orifice which they serve. Tfiey might have a flat smooth surfaces or even rollers at their tips m contact with the hair. 

, .by two spring mounted, or otherwise resilient, mechanical supports converging on the hair from opposite sides and that contact 
the hair with notches whos 3 shapes are mirror images of each other and should be configured as two opposing mirror-image 
pinchers whose notches, often V-shaped, funnel or converge in cross-section with increased lateral distance from their leading ends 
between which the hair cress-section will be held. This description includes both tine-mounted supports with flexibility joints and 
mtcro-machine type supports. 

. .by an adustabte ins setup in which the hair cross-section will get held. The iris is forced to adjust by the force of the hair pushing 
onit 

~. . .by plaang the entranca of a second orifice so close to the exit of a first {<1 mm) that the exiting fiber remains stiff and, thus, 
centered in the second onf ce by the first 

Approaches to addina keratin-like matenals to nature scalp hairs. 

1. CONCgNTRiC COATifvlG OF HAIR ONLY: 

Concentnc-only coating is when coating is added only to hair surfaces, but coating is stopped when the tip of a hair exits the 
application system. The fo lovwng catalogs some concentnc-only coating vanants: 
-Coaling is stopped because a sensor detects that the length of the hair has been exceeded. 
-Said sensor causes the system to stop extruding coating material 

-Said sensor causes the system to tngger a cutter that citps any coating matenal that trails the hair tp. 

-Coating is stopped t>ecau!5e the pressure at which the coating matenai is extaided into the intenor of extnjsion orifice is not great 

enough to exit said orifice. The coating matenal can only exit if it sticks to a hair surface as it is pulled through the orifice. 

-The coating matenal migt-it exit the onfice but it is not structurally stable unless it is coating the surfaces of a hair. Thus, if the coating 

leaves the orifice without a hair, it gets puiied away by vacuum^ periiaps before it even reaches the wax coating orifice. 

-The coatng material ts stniCturalTy unstable unless coating a hair, in part, because only enough coatng matenai is supplied to the 

extnjston onfice and only fast enough to coat a hair, not to form a new length of fiber via extrusion 

2. FORMATION OF ADDiTlONAL HAIR FIBER LENGTH VIA EXTRUSION: 

Not only should tie keratr-like materia) be used to coat natural scalp hairs, but when the tp of a hair exits the appiicaton system tie 
coatng extrusion is contnued. no longer as a concentnc nng coatng, but as tie extrijsion of a full diameter hair shaft. Thus, tie lengti 
of each natural hair is extended by tie extruded material. 

Snecffics Reoardina Hair Attrifautea Achieved Through Processino. 

HAIR CURLINESS CHANGING IN RESPONSE TO NEW HAIR CROSS-SECTION 

Thiols or other chemciais capable of breaking disulfide bonds could be applied to tie hair in its natjral state (not in curters, coated 
with wax-like substance or otierwise fixated) after hair cross-sectonal sculptng. When a hair is given a new cross-secton by sculpting, tie 
intennal forces which detemnine rts d€ gree of curiiness would be expected to change. However, the hair's original internal protein molecules 
will, in some cases, still be locked tociether largely in the same manner tiat tiey were before hair shaft sculptng. Appiicaton of disulfide- 
breaking chemicals will allow the molecules to reorganize tiemselves in accordance wifri tie new stresses tiey are experiencing. Thus, if a 
hair cross-secton is made rounder, i': will tend to reorganize its molecules in a manner tiat encourages straightiess. Likewise, if a hair cross- 
secton is made nrrare oblong, it will teind to reorganize its molecules in a manner that encourages greater waviness or curiiness. In other words, 
when a hair cross-secton is made more oblong, appiicaton of perm chemicals wrthout curters could produce increased curiiness, anyway. 
Witiout cross-sectonal hair sculptng, appiicaton of perm chemicals witiout curters would probably eittier do nothing or nnake the hair 
stfEughter. 

Whan using this disulfide trand reoranization scheme, it is probably best to configure the process so that tie hair dries before tie 
disulfide-breabang chemicals are neutralized. Since ail hair tends to straighten out when soaking wet. the hair will not expenence tie frue effect 
of its new cross-secton unti somewtiat dry. Thus, by exposing tie hair to disulfide-breaking chemicals dunng tie drying process, molecular 
reorganizaton will be possible dunnci tie drying process. In turn, tie molecules will organize in manner consistent witi the internal forces 
present in dry hair, not wet hair. To si jmmanze, the sequence of appiicaton would be hair cross-sectonai sculptng by can/ing and/or coatng, 
removal of any temporary protectve coatng, appiicaton of dtsulfide-breaking chemciais to unfixated hair, iettng hair dry wrth said chemicals on 
them. Of course, an aitemative apprc^ach is to simply estmate the waviness tiat corresponds to a partcular cross-sectional hair shape and 
fixate the hair in a manner consisten' this waviness. In this case, tie disulfide-breaking chemciais could could be neut-aiized while still wet. 

There are several possibi(j ways to fixate hair in the wavy manner tiat corresponds to its partcular cross-sectonal shape. The first 
is to use conventional external fixatcn devices, like curiers, with conventonal disulfide-breaking chemicals, like perm soludons and, of course, 
to apply them in tie conventional nianner. A second way to fixate hair is to apply a disulfide-breaking chemical to tie surface of each hair and 
then coat each hair wrth a temporary protective coatng. like a wax-like substance. This wax-like substance could then be curied or crimped into 
the appToponate shape, which would hold tie hairs in place wifriout any external fixaton devices, sudi as curiers. The disulfide-breaking 
chemical and protectve coatng couliS be applied dunng cross-sectonal hair reshaping. In which case, the disulfide-breaking chemical could be 
one and the same as tiat mixed in with tie keratn-type coatng to keep it dissolved. Altematvely, additonal disulfide-breaking chemical could 
be added directty to tie hair's surface dunng cross-sectonal hair reshaping. In eitier case, under the influences of disulfide-breaking chemicals, 
the keratn-type coatng would tend to meld wrth the surface of tie hair, and tie entre hair's protein smicture would soften allowing it to take on a 
new degree of curiiness conespondi ig to its new cross-sectional shape. Likevwse, the temporary protective coatng, used for fixaton, would 
likely tie be tie same one applied for tie purpose of cross-sectonal reshaping. 

During the fixation penod, chemic^ reorgantzaton means tiat tie hair might not only be soft enough to change its shape but most 
likely, to actually meld vwth tie structural keratn-type coatng apotted to it. Chemically speaking, this includes formation of disulfide bonds 
t>etween the native hair keratin and tie keratn-type coatng. Furtherstll, It might even include a small degree of volumetnc mixing of the two. As 
such, tie protective coatng would b€ necessary to support the hair dunng this weakened tme. 

It is possible tiat fixaton rnight not always be necessary which might make a wax-like temporary protective coatng sometiiing that 
could be avoided so long as the stui^tural keratin matenai remains undisturbed on tie hair while it chemically hardens. One way to do this is to 
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tormutatfi the stiuctural keratn-ltke coaing so that it becomes fairly solid upon cooling. Of course, cooling alone proba£)iy would not provide the 
long*term stability we desire. Thus, this coating might be designed so that when it is cooled far below room-temperature it hardens, but when 
allowed to re-wami to room-temperature, it softens enough to allow chemical hardening to take place via a mechanism such as the oxygen in 
the air causing tiiiol-reduced disulfide bonds to re-establish. Remember, reducing agents in the coating will likely leach over to the native hair 
keratin causing it to soften and littia, thus, allowing metdmg of the coating with the native hair. Dunng this fragile re-mett penod, the hairs will 
need to be protected from sticking together and perhaps even deforming. 

To achieve this, we could revert back to the wax-like coating which is capable of even holding somewhat liquid coatings to the 
surface of the hair. In addition to, or instead of, a wax-like protectant, we might be able to use a thick liquid or gel that doesnl harden, but acts as 
a protectant by virtue of its iubncity and intnnsic physical stojcture. Said liquid protectant ideally will have affinity for the keratin-iike coating on 
the hairs, however, its presence would keep adjacent coated head hairs from sticking together, just as cooking oil keeps food from sticking to the 
pan. Also, the lubricity of this coating will help hairs exit from the reshaping system stack with so littie friction that their coatng isnl rubbed off or 
distorted even if tie hairs are expected :o bend around an object on tieir way out Of course, one of the greatest advantages of using a non- 
hardening protectant is ttiat it can simply be washed off once the structural coating's hardening is complete. Finally, we should note that the 
liquid or gel protectant could serve the isimuttaneous purpose of a coolant for the structural coating or any other type of coating appbed pnor to it. 

COATING AFFECTING HAIR SURF/^CE PROPERTIES 

Rapiff CoQlin? to Change Surface Text jre 

Structural keratin-iike coatng of a hair followed by passing the hair through an orifice, or output nozzle, that exposes it to a rapid 
change in temperature which causes tlie ajppiied coating to wnnkle, thereby, giving the hair a rougher less light reflective texture. This rapid 
cooling can be achieve by use of a cocl liquid or gas. This temperature-induced wrinking can be calibrated to produce the precise surface 
texture desired. 

Note: Using a structural kenatin-iike material that can throughly re-melt before hardening permenately by a chemical reaction or 
using only a non-solidifying protectant wiH encourage surface-texture wrinkling generated during a rapid cooling to smooth out. Doing the 
opposites will encourage a rougher sutface texture for a less shiny more muted hair appearance. 

Inparttnp Te xture Through Stirface to Surface Contact 

Structural kerabn-iike coating of a hair followed by passing the hair through an orifice that exposes it to a textured, pertiaps vibrating, 
surface in order to impart (impnnt or atirade) a rough less light reflective texture on the surface of the coated hair. Said textured surface might 
be configured as the familiar in-iine orfice with two halves or in an similar manner to the textured moving-cylinder extrusion roller pairs 
descnbed tn the artificial hair manufacunng section. The rollers could transfer the texture impnnted on their inner-surfaces to the hair fiber's 
coating, whether the coating was appii ^d before or dunng said fibers movement through said rollers. Of course, any such use of the moving- 
cylinder approach would have to be m xlified so that the cylinder pairs can fit into the multple parallel processing areas of the connectivity- 
bridge ttne configuration used in the hsur-reshaping system. 

Stmcturai Coatings As a Wavto Control Hair Color 

The keratin-iike structural coating might have a custom color that matchs the hair. Where this color is custom produced by mixing 
component colors. The component colors can be mixed as pure colorants and then introduced to the stnjcturai coating. Or the structural coating 
can be produced m several standard component colors which are then mixed together to produce the final custom color. The mixing can occur 
anywhere between the component supply resevtors aruJ the output nozzles. The colors could be of a transparent nature that allows the natural 
hair color to influence the appearance of the hair. Alternatively, the colors could be competely opaque such that they completely hide the natural 
color of the hair shaft and produce wh atever artificial color is desired. 

Structural CoatinQS Addivitives As a Vi/av to Control Hair Texture 

In an analogous manner to solorants, pamdes could be added to the coating to influence its texture. Such patides might help give the 
hair a rough less light reflective texturo. 

Alternative Hair Cross-Sechon MQdtfit:ation Means 

In addition to razor-edge carving and coating, some addtbonat ways of hair cross-sectional modification are catalogued below. Most 
likely, these methods would be empioyeed themselves using some type of onfice which the hairs are drawn through dunng processing: 
Hair mavbe carved awav bv vanous means: 

-Mechanical carving/cuttinci by razor edge 

-Mechanical gnnding or atJ'asion 

-Where said gnnding is vibrational 

-Destruction by electromagnetic energy 

-Laser vaporizing/buming (especially excimer) 

—Laser directed tangentty on a plane 

—Laser directed in a cone fonnation with a diameter shield 

—Laser directed parallel tc hair shaft 

-Electron beam vaponzinc/buming 
Hair mavbe reshaped with pressure fcv various means: 

-Mechanical melting & reforming of shape 

'Mechanical pressure to refoim from the side (maybe combined wth heat) 
-Mechanical stretching to reform by putting direction means 

Note: Most of the atjove-mentioned pressure-reshaping means wori< by pulling the hair through a narrowing conical onfice which 
acts like a die that the hair is drawn or exturded through in a similar manner as that used in the nnanufacture of metal wire. * If using draw- 
through orifice/die-approach, heatng hair to soften, before or dunng pull-through, or applying disulfide-breaking chemicals ahead of tme could 
tie a benefbial adjunct. 

Alternative Hair Cross-Section Modification Means Examples 

If a laser, such as an LIV exctmer laser, were used to can/e hair cross-sections, its light would be supplied in a similar manner to the 
U.V. adhesive curing laser, previously described. However, it would, most likely, output its light from the two halves of an onfice that close 
around each hair. These halves woulij likely have largely semi-arcular shapes. Ideally, these halves would serve as optical outputs capable of 
directing their light either along a cylinder with wails largely parallel to the surface of the hair, a cone that both encirdes axKl slants towards the 
hair shafts center, or along many lines in a largely flat pl^e each with angles tangent to the outer surface of the hair's cross-section, tn all 
cases, the goal ts to aim light supenfitaily at the surface of the hair so that if preferentially carves only the nrrast protnjding surfaces of the hair 
while leaving the recessed areas untouched. 

Using an abrasive to carve the hair surface is another alternative. Naturally, like the laser, the abrasive would be posrdoned in two 
halves surrounding the hair. Most lik€tly, the halves would be semi-circuiar in shape. However, neither a laser nor abrasive is the most 
preferred way to carve a hair's cross-section, but rather, are alternatives to the encircling razor nng. 

Miscellaneous Notes on Hair Cross-Sectiona Reshaping 

• We have already discussed that disulfide-reducing chemcials can redissolve a concentric coating layer and also the hair itself 
causing them to merge as one while they are being held together and protected by an outer temporary protective coating layer such 
as wax. 

-To further this melding process, pertiaos use laser or light energy, or a mechanical means, to cut holes through the hair shafts in 
order to allow the added tairatin coating to actually penetrate the hair shaft Of course, such a hole-cutting means would likely be 
deptoyed on tines and pos toned in-line with the reshaping onfices. 
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* The centenng guides (and perhaps pushout and pullback actuators too) should likely have very smooth funneimg surfaces that may 
even have identations. the shape and size of a hair cross-section semi-circle, at their rearmost hair contact edges. Ideally, these 
smooth surfaces through cajDillary action and/or a hydrophitic nature would encourage the hair to hydroplane along their surface. 

* The coating cootants shou d likely be formulated vwth an anti-freeze that allows its temperature to be made extremely tow, thereby, 
allowing itto work faster. 

* Cooling fluid likely applied jsing a coating orifice in preference to a spraying nozzles so that it can be ^piied in the way that least 
disrupts coatings previously applied to a hair's surface. However, sparying nozzles are an option. 

* Cleaning nozzies maybe present on the left wall in the reshaping system in the same way they are likely to be in the attachment 
system, as previously described. 

* Many of the concepts useful in the Hair Extension Factory Manfactunng section can be applied to hair-cross-sectional reshaping 
and vice versa. For examplo. the chemicai coatings and chemical hair fiber formulatons used in factory manufactunng can usually 
be used as staictural coatings for hair-cross-sectonal reshaping. Likewise, many of the physical structures, such as the moving- 
cylinder spinneret hole approach, can be applied. Similariy, when we speak of stmcturai keratin matenals that can be used as 
coatings, it should be understood that keratn-like matenals might be substituted. 

* Whenever we speak of wsx coatings, such as for temporary protective coatings and for temporary fixation purposes, we should 
reaitze that any wax-like coating could be substituted whether rt is technically a wax or not. By wax-like, we mean something that 
softens when heated and handens vyrtien cooted. 

* In the attachment system, the processing area is more specifically called the attachment area. Since other variant systems, used 
for purposes other than attai:hing hair extensions, are analogous to the attachment system, whats true for the attachment area in the 
attachment system should iisualiy be taie for the processing areas of the other types of systems. For example, the processing area of 
the cross-sectionai-hair-reshaping system could be referred to as the reshaping area, and is supplied with scaip hairs in a similar 
manner to the attachment area. The column of vertically in-line reshaping onfices are a form of processing chamber homologous to 
the processing chamoers in the attachment system called attachment chambers. Thus, in discussions of the support equipment, such 
as the tensioning hair straigntener, connectivity-bndge-bend-under system, and belt buckle, what applies to the attachment stack and 
Its attachment area applies in an analogous manner to any processing stack and its processing areas and chambers. Types of 
processing systems that peiform functions other than hair extension attachment include those that, apply coatings to the surface of 
hairs, reshape hair cross-sections, automatcaliy cut scalp hairs to a contrdied length, and those that implant and remove hair 
implants into and from the ttie scalp. 

* The vanous onfices used for cross-sectionat reshaping require extremely tight tolerances sometimes on the order of less than one 
micron. This is especially true fo the razor-nmmed carving onfices whose razor edge ts so smaJt rt most likely must be produced 
without the aid of gnnding equipment. Thus, for all orifices coating-types included, but particularly those involved in carving, 
extremely precise manufactunng methods must be used. The most promising method involves electrofonning the orifice^tnalves on a 
template which itsetf was produced by ion-beam milling. The orifice-halves would likely be formed out of a metal such as nickel. 
Thus, in order to preserve tiie sharpness of the razor-nmmed cutting edge, vapor deposition of a diamond-like coating onto ttie nickel 
is advisable. 



3. Implant and Remove Surgical Hair Implants 



Use of Surgical Hair implants 

Conventional Surqjgal Hairlmpant? 

By conventional surgical hsur implants, we mean those artificial devices that have anchors that allow a hair fiber, real or artificial, to 
be anchored into the dermis. In contrast, hair transplants mvoive ti-ansplanting living human follicles onto the head- 
There are many problems 'with hair implants. First, since they don't grow, the wearer is typically confined to a single hairstyle. 
Additionally, most of the people with inplants, also, have natural hair on their heads of approximately the same length. Thus, dunng hair cuts, 
great care has to be taken to make sure only the gnawing natijral hair is cut. If implanted hair is cut, it will not grow back. Consequently, small 
hair-cutting mistakes can have a cummulative effect over time. Furthenmore. since implanted hairs don't grow, over the years they tend to wear 
out Undesirably, this wiii necessitate 'heir eventual removal. Rnaily. the hair fibers used in implants need to be composed of some organic 
materia) in order to look natural. This matenal can be natjral human hairs harvested from a donor's head or artificial fibers fabncated out of a 
plastic. However, in both cases, tiie v/earer's immune system is highly likely to reject organic material which it considers non-se!f. This will 
iikely lead to itching and inflammation around each implant site which will necessitate tiieir eventual removal. 

Solution to Conventional Implants 

To solve the problems of a^nventional implants we would first have to use exti-emeiy short hair implants, perhaps, with less than 2 
centimeters of fiber above the scalp. This way there's no way tinat they could accidentally get cut dunng haircuts. Second, we could either 
manfacture them out of or coat them with an inert inorganic material. For example, a thm diamond-like coating, applied to the surface of an 
organic fiber using vapor chemicat de x)sition, could be used to do this. This would make it nearly impossible for the implants to wear out. As an 
added benefit, the inorganic surface c f said implant would most likely prevent tiie immune system from reacting with it. In fact, if we wereni 
concerned about them weanng out or being cut we could configure full-length implants whose tips were inorganic, or coated as such, but whose 
longer cosmetic fiber portions were entirely organic. Such a scheme would prob^ly prevent the immune system from reacting with them, but 
such fitiers would still wear out. (Note: The entire fiber could be coated with inorganic nnatenal to prevent it from weanng out. However, this 
would preclude entirely rrarmal hairst)^iing, and such fibers could sttil get cut accidentally.) 

Up until this point it seenrts tiiat we have to make a choice between impiant fibers that will wear out and short unnatural-looking 
inorganic implant fibers. The solution is simple. Implant the short, long-lasting, non-allergenic inorganic fibers for use as anchors. Finaliy, use 
the hair extension attachment system, previously descnbed. to attach temporary cosmetic hair extensions to them. If the hair extensions wear 
out or are accidentiy cut, they must si mply be removed using the hair extension removal process, previously described. The anchor implants 
remain, and a firesh set of cosmetic h;iir extensions can be applied to them. Also, the wearer is free to change his hairstyle whenever he desires 
by having the old cosmetic hair exteninons removed and new batch applied. 

Finally, it should be noted that using inorganic implant anchors is not necessarily the only way this invention can tie applied. Most any 
material that doesnl tngger the bodys immune response might be used to make implantable anchors. The key idea is that the cosmetic 
appearance of the implant anchors doesnl matter because the cosmetic hair extensions vwll later be attached to them. For example, a protein 
from someone's body, such as his own hair keratin, might be used to form the impiant anchors. 

Using Processing Stack Technology for Hair Implant Surgery 

Processing Stack Modifications Nlgec&d to imnlant Hair implants 

A nrxxiified verision of the tiair extension attachment system could be configured to implant hair implants into tine skin. Such a system 
would assunra tiiat many patients still have some natural hair. Thus, tine tensioning hair sti-aightener. tiie front tunneling portions of the hair 
channels, and sonr>e hair handlers liko the pushback gates, ail as previously aescnbed in the hair extension attachment system, would likely 
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remain. These structures coutd be used to control the positon of the person's natural scalp hairs, atthough we wont l^e attaching anything to said 
scalp hairs or changing them in anyway. The vanous methods of stonng and loading cosmetic hair extensions into the processing area can be 
adapted for the stonng and loading of hair implants into their processing areas. Of course, since hair implants often have pellet-like arK;hors at 
their bases, the loading system very ilkely will manipulate these peilet-like anchors directly in preference to the fibrous portions. 

When speaking of processing chambers with reference to the surgical hair implantion system, we are refemng to a needle or other 
means capable of tieing actuated and dnving implants beneath the surface of the skin. The needle, or other sub-dennal actuation means, should 
be consided a homologous stmcture to the attachment chambers in the previously descnbed hair extension attachment system and to the irvline 
processing orifices in the previously described har cross-sectional reshaping system. Of course, this needle, or more broadly sub-derrr^ 
actuation means, will be loaded m an analogous rrtanner to said homologous stnjctures. For example, such a needle, or hollow chamber, will 
likely either have a slit in its side to allovi/ loading or be loaded from the top. After a superificial loading of the implant into the upper-regions of the 
chamber, it is likely that a plunger, or functionally equivalent means like pressurized air, will be actuated down into said chamber pushing said 
loaded implant down with it. Said chanriber will likely narrow or have an internal rim which catchsthe implant as a specific point in the chamber. 
However, this catch point shouldnl be Jin absolute barrier. Either the implants end should be able to be forced past it with increased pressure of 
the plunger, or it should be a noovable obstacle. 

Forcing the implant past the obstacle could be made possible by making the obstacle's position on the interior wall of the chamber 
flexible by cutting slits in the chamber v/ali that would aiiow this. This would be particulariy tme if said obstacle was positon at the freest end of 
a long tab-like structure formed by three intersecting cuts in the wall. Of course, to erKX)urage flewng of said tab-like structure, the obstacle on it 
might have a somewhat tapered or ramp-like shape towards the direction from which the implant wilt come. Alternatively, tiie obstacle might 
just be made flexible itself by being configured in a spnng-like shape such as an arch or from a flexible material. 

Alternatively, tiie obstacle could be made movable by some extenor actuator. For example, the flexible tat)-like structure could be 
externally actuated by attaching an exti emely thin and strong fiber to It which can be pulled. Said fiber might be placed in the intenor or exterior 
of the chamber. Altematvely, the obstacle can be made movable by positioning an external member through a hole or slit in tiie side of the 
chamber. The obstacle could be moved itself by moving the external member as a whole. Said extern^ member is likely configured with a L- 
shape where tiie foot of said L-shape it inserted to serve as tiie obstacle. Both tiie extremely strong fiber and the L-shaped external memt)er 
might conform so closely to ti^e extenor of said chamber that they could be forced sutj-dermally with it Eitiier the fiber or external member 
might be actijated by constmcting them, at least partiaily, out of a material tiiat changes rts shape in response to electnc cun-ents. Furtherstill, 
the fiber and external member might btjtii be entirely obviated by constructing tine obstacle itself or a portion tiie sub-derma! actuation chamber 
itself out of such a material. 

Witt! ttie implant chamberec in tine tiie sub-dermal actijation chamber, said chamber is ready to be actuated down into the human 
sldn. Said chamtjer pierces tiie skin by virtue of being the functional equivalent of a needle-itself or by tiie end of tiie implant having a sutficierrtty 
sharp point Once at tiie correct deptii beneatii tine skin surface, if necessary, tiie implant is moved past tiie obstacle holding it by actuation of the 
chamber's internal plunger means and pushed out tiie end of the chamber. While tiie plunger remains extened, the wails tiie chamber should be 
retracted out tiie skm, tiiereby. leaving the implant undemeatii the skin's surface. 

The system will likely have a bend-under means, like ttiat descnbed for tiie hair extension attachment emt>odimem, operating. This 
will allow ttie person's long natural hairs, and any implants if long enough to need it, easy passage under tiie connecbvity-bndges of tiie system. 

Preventing Damage to Remaining Ha r Follicles 

Of course, for maximum ra|3idtty, this system is best configured as a tine-based system with multiple channels in parallel. This 
would mean tinat multiple sub-deima! actuation chambers, or needles, would held largely perpendicular to tiie human skin directiy over parallel 
processing areas. We would probably limit tiie number of needles per processing area to one because, being perfomned only once in a person's 
life, tills operation does not have to be as fast as hair extension attachment The scalp-hair tops can be held aside from tiiese processing areas 
at any given moment. This is made possible by tiie forward tension of the tensioning hair straightener, the backward tension of the berxi-urKler 
system, and tiie hair handler's ability to close out scalp hairs from said processing areas. Thus, tiie processing areas are relatively free of 
obstiuctions just as if someone were parting the hair witfi his fingers m these regions. 

However, tiiere still are foltit:ies and hair shaft bases that we would rather not hit witii a needle. So that the sub-dermal activation 
chambers are only forced into tiie skin where tiiere are no follicles or hair-shaft bases beneatii them, we could use tiie following system 
configuration. Rrst, al\ sub-demnai actiiator chambers, or needles, are attached at tiie distal ends of a tine-assembiy. Said tine assembly is 
oscillated back forth eitiier independeritiy of the entire processing stack or as one with tiie entire processing stack. At the same ends of these 
tines, or ends of an independent paral el tine-assembly layer, are optical sensors tiiat look perpendtculariy down at the skin along axes parallel 
to tiie sub-dermal actuation chambers. The oscillation pattern is such that it can be known that an optical sensor will sweep over a given area of 
skin a known amount of time tjefore a corresponding sub-dermal actuation chamber. In other words, the needles and sensors take turns being 
over a given any point of skin in tiie prxessing area, if a sensor doesnt detect any obstacles in the way of tiie single needle which it serves, said 
needle will t>e actuated down into tiie likin when it reaches the patch of skin the sensor found clear. However, a detected obstacle will prevent 
tills. You should note that alttiough p£,rallei sensors and needels move as a single unrt, each needle's actuation is controlled individually, and 
each sensor is monitored individually. 

The sensors work by detecting a difference between hair fotiides, hair shaft bases, and empty skin. The needle must only be forced 
into regions of empty skin which have adequate safey margins from follicles and hair shaft bases. The sensors are based on tiie assumption tiiat 
follicles and hair shaft bases have diff srent optical profiles from empty skin. To guarantee ttiat this is tnje, a cream-like preparation could be 
woriced worked into tine follicles. This :ream or fluid is likely a carbon preparation tiiat absorbs infi-a-red light Such cartDon preparations are 
already used in medicine for purposes of laser har removal. In laser hair removal ^plications, they absorb laser energy so as to become hot 
and kill tiie hair follicle. Such a preparation would guarantee a distent optical profile tor ttie follicles. However, tiie use of follicle colorant cream 
needn't be limited to tiiose that absott IR. Perhaps, formulations tiiat asorts or reflect otiier fi-equenaes of light could be used. Nevertheless, due 
to its ability to penetiate tiie skin, IR is an excellent frequency to use. Hair shaft bases might be made optically distinict witii a cotonng agent tiiat 
selectively colors hairs but not tiie skin's surface. 

Alttiough tiie sensor system might rely entirely on natural light, it is probably more likely tiiat an external light source will be attached 
to or used witii the system. Most likely, tills light source wilt be IR. 

At some point the optical 5 ensors will need to convert the light image into digital electiic currents tiiat a computer can understand. 
This conversion might take place in osnsoltdated sensor components atop the processing stack from which wires run to the computer in coritroi 
of tiie process. On tiie otiier hand, fibsr optics might be run from sensor optical inputs to a remote electro-optical conversion system. Thus, tiie 
light would be ain to a remote location where it is digitally converted, ratiier than atop tiie processing stack. The advantage of tiiis second 
approach is that tiie conversion apparatus itself could be made larger tiian if it had to be placed atop the hair processing stack. 

The systems will likely cortir^l and monitor its movement over tiie scalp precisely using mechanims described for tiie hair extension 
attachment system. For example, It li <ely will have wheels rolling over the scalp capable of monitonng tiie system movement speed, 
Furtiierstill, these wheels might t>e ccnftgured with braking capabilities so that tiiey can stow tiie system down if necessary. As in the hair 
extension attachment system, tiair density can be judged by using hair-presence sensors across tiie hair channels and comparing tiie number of 
hairs to tiie movement speed over tiie scalp. Additionally, this embodiment could employee its optical follicle and hair base sensors to facilitate 
hair density estimation. In eitiier case, the system could adjust tiie density of hair implants tiiat it applies based on tills information. 

Firially, tiie independent miwement of needle chambers makes it possible to use depth gauages to gaurantee exact skin depth 
penetration eveiydme. A deptii gauget might be sometiimg as simple as a collar or otiier such obstruction on an exterior side of each needle. To 
furthenncrease accuracy and ensure needles always enter tiie skin at the same angle, tiie needle assemblies could be give a slight ability to 
pivot A part of each needle assembly, most likely flat and concentnc to each needle itself, could proceed each needle itself to tiie skin. Upon 
contact with the skin, this part will cause said needle assembly to pivot to the exact, largely perpendicular angle, witii the skin desired. Since the 
actijai rieedte and its oroceeding part f>ave a telescopic relationship, being composed of sliding overiapping sections allowing compression, tiie 
needle will continue to move and entor the skin. Of course, tiie needle angle and deptii could be controlled by actively dnven mechanisms. For 
example, tiie pivot tiiat controls tiie miedte angle could be actuated to the desired angle. Perhaps, this angle might automatically change as the 
position on the head changes. 

Reverse the Entire Process in Order to Remove Hair Implants 
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in order to remove hair implants, the entire process can be reversed but with just a few nnodificaticns. During the reversal of the 
process the sub-demnal actuation chamber, or needte. will be expected to grab the imptant out of the skin, rather than tetbng go of it. To do this, 
the obstructon on the intenor of the nee< jie needs to be able to temporarily move out of the way of the implant as the needle moves down around 
it. This can be achieved in the exact same ways as obstruction movement is achieved above. The only difference being a ramp-like structure, if 
used» should taper towards the bottom of the needle, or in other words, the direction from which the implant will come at it. 

Of course, the system has to be configured so that it can locate the implant and actuate a needle only when it ts centered on an 
implant. The first way this can be done involves the use of the optical sensors as descnbed before. The portions of the implant, especially the 
portions of it that anchor it beneath the iskin, should have surfaces of an optically distinct matenal, most likely in the I R range. This way the 
system can look tor each implants profile and use at ieast two sides of the margin of nomfial skin around an implant to detemnine whether it is 
centered on said implant This will also allow the system to discnminate between natural hairs and implar^ts. 

A second way that might be used, in addition to or instead of the sensor method, involves mechanical needle guides. Of course, we 
said before that the needles would likely be mounted in a pivoting manner, and that the needle chambers are homologous structures to the 
attachment chambers and In-line reshaiatng onfices. Thus, if we use the mechanisms described in the analogous embodiment to load an orifice, 
or hook, on the side of or in-line with, th 3 needle with an in-scaip hair implants fiber portion, then the needte assembly could slide down along 
this hair. Since the needle assembly wculd pivot dunng this sliding process, the needle would be perfectly lined up with the impl^t by the time it 
reached the skin's surface. The system would, likely also, need some type of sensor means to differentiate between natural scalp hairs and hair 
implants. 

One way to obviate the neec for said sensor means is to first give the person a sufficiently short haircut and, next, use the hair 
extension attachment system to attach hair extensions to all scalp-anchored hairs real or artifiaal. After aliownng the natural hairs to grow out, 
use an exteremly precise hair- extensicjn-removal system that only removes hair extensions at a minimum distance away from the scalp. It 
could do this my not applying solvent bt»low a certain hair length. The much longer hair extensions that remain would only be attached to 
artificial har implants. Configure the auiomated implant system such that rt only hooks its needles onto hairs above a certain length- Ttius, the 
needles would only be hooked onto hair extensions attached to artificial implant anchors and, thus, would oniy remove artificial implants. 

ThiR Oftvice Cnulci Be Used to Transplant Hair Follicies 

Of course, if living hair foliiclos could have their follicle portions peiletzed or made into small plugs, they could be implanted in the 
exact same manner as that previously described for non-iiving implants. With advances being made in cuttunng hair follicles in vitro , we 
believe that industnal processes based on growing hairs out of the body will be possible. Such processes wouid serve as an excellent source for 
hair follicles which could be peiletzed, placed in cartndges, and implanted in the head using the automated device descnbed herein. 



4. Automated Haircutting Processing Stack 



Baste Automated Hairstvle Cuttina System 

In this alternative embodiment, we will descnbe how the basic processing stack design can be adapted for cutting hair with the 
professional precision required to produce attractive hairstyles. In the pnor art, there is a device which allows a person to cut his own hair. This 
device cor^sists of a relatively conventional electnc hair tnmmer nrK>unted in a bracket that holds said tnmmer portion a fixed height over the 
scalp while at the same flme supplying a vacuum source above said tnmmer portion. The vacuum source both holds hairs straight upwarei so 
that they all get cut at the same length and cames away hair tnmmings. The problem with this system is ttiat it produces a haircut tn which 
every hair on the head is cut to the same length, unlike most professional haircuts which have many lengtiis, and this length is limited to a 
maximum far below that required for most womens' hairstyles. Our processing-stack type system wtil not have these limitations. It can cut 
hairs to different lengths at different positions on the head. 

First of all, we've said that t^ie processing-stack hair-cutting system will be able to vary its cutting length at different positions on the 
head. Of course, this requires that its control system is able to ascertain its position on the head. This will be possible because the hair-cutting 
embodiment, like other processing stacik embodiments, will usually be guided over the head using a track-guide cap, or functional equivalent. It 
may be the noniial procedure for the system operator to move the handle unit over the tracks in a standardized spedfic order, or to have access 
to an input device that lets the system'is computer know the nature of an impromptu track-order change. The system computer will krraw when 
the end of a track is reached and a t\bw one begun either because there is a scalp contact sensor on the handle unrt or finger switch the operator 
is supposed to trigger between track clianges. The system will also have sensors that detect movement speed and distance over the scalp, like 
those discussed elsewhere within this document. Combining knowledge of the track number with data about the movement along that track, the 
system will be able to estimate its posibon on the head. This will allow the system to cut different areas of hair to different lengths. Note: This is 
the preferred method of tocating unit positon on the head. However, the herein-descnbed haircutting system will be able to function with any 
position-tocation means. 

At this point, we could simply configure the processing stack as a conventional tine-based hair trimmer with the unique feature of 
t3eing able to elevate and descend relatve to the scalp. This would achieve benefits over the pnor art in that it could accurately cut different areas 
of hair on the scalp different lengths. However, such a configuration would stilt have a maximum hair-cutbng length less than that required for 
many womens' hairstyles. Thus, we v^'iii likely want to implement a stil more sophisticated embodiment 

In this more sophisticated enr^bodiment, the system should be configured with the hair isolation and chambenng capablfites as 
described for the hair extension attachment system, using mechanisms described for it, such as the hair handlers or functional equivalents. Just 
as the attachment system isolated irKlividual hairs and put them into attachment chambers, the haircutting system will put isolated hairs into 
homologous structures that we will call hair-cutting chambers. Unlike the attachment and cross-sectonal reshaping systems, which ideally, 
require that only a single scadp hair is put in each processing chamber. The haircutting system can be a tittle more lax and allow a limited 
number of hairs per chamber. In fact, the system might very well use one consolidated chamber per tine channel tiiat allows many hairs 
togetiier in it This reduced precision k, acceptable in tiie hair-cutting variant because its fine if many hairs from a small region of the head get 
cut the same length. Afterall, this is wt' at happens when a professional hairstylist uses scissois. Once the hairs are chambered, we will have a 
hsur handler, most likely moving-tne or micro-machine based and equipped with a sharp cutting edge, to slide like the pincher of tiie attachment 
system emtjodiment towards the left vft'ati of the processing area, thereby, cutting the hairs in the processing area chamber or chambers. 

The criticial parameter is wnen to tngger this cutting mechanism. We have already explained how the system estinnates its position 
on the scalp, but it must also, be positioned at the correct point along tiie iengti^ of the hair before cutting. This can be achieved in tine same 
manner as described for pulling hairs through the cross-sectionai hair reshaping embodiment. Fullback means and/or bend-under means and/or 
stack elevation means should be used to pull the hairs lengtinwise through the orifices in which they're chambered. Because we will most likely 
be using a tensioning hair straightener means, we will assume hairs in processing chambers are pulled tight and are, in effect, zeroed with 
refererrce to the amount of tiieir length that has yet to be pulled ttirough a given processing chamtjer. At this point, tiie means used to pull the hair 
lengthwise through the chambers from hair base to hair tip, should be actuated. Since tiie rate at which tills device pulls tiie hairs should be 
known and ideally constant, we can esjtimate tiie lengtii of hair pulled through by timing. When the system computer determines the correct hair 
length has been reached, tiie cutting means is actuated. fThe lengthwise pull tiirough means may or may not have been stopped.) Thus, a 
limited number of hairs have been cut to a specific pre-programmed length. This is repeated many times as the system moves over the head. 

Msla: Even if micro-machins type hair handlers arent used, independent contrrf among different hair channels and har cutting 
chambers is still possible using a tine-based system. The configuration that allows tins requires tines tiiat have hair-handler functional areas 
(like cutters) in only a subset of the channels, not all of tiiem. This would require that the stack of moving tne-assembiies to have more layers, 
and as such, be tiiicker. Nevertheless, tiiis is entirely acceptable, especially, because ti^ system can be calibrated to take tiiis into account For 
exaimpiB, the lower cutting tines in tiie stack could be timed to be actuated later tiian the higher ones. This is because tiie corresponding length 
points on tiie hairs reach sakJ lower artting tines later than tiie higher ones. Also, tiie cutting means isnl timrted to a pincher coming from a 
single side. The cutting means could b e composed of two cutters that mesh together as tiie blades of a pair of scissors do. One of these of these 
blades could be either stationary or moving. 
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We have explained how the system can cut hairs at different positions on the head different lengths, but how does the system know 
what those dtfferent lengths should be. Wore specifically, what lengths will produce a specific and aesthetcaily pleasing hairstyle. There are two 
ways the system can determine this, in the first method, the system could be given basic parameters about the size and shape of a person's 
head, nrost likely based on the size and shape of track guide chosen. Next, a staiKlard hairstyle could be chosen, such as from a standardized 
picture book, and this selection could b€i entered into the computer. Finally, the computer would have been pre-programmed with the hair-lengrth 
information necessary to achieve the selected hairstyle on the given head type. 

A second manner of programming a hairstyie into the system is to use empincal sensor measurements from a specific individual s 
head- This way a person couid have he r hair cut once by a professional, pemaps even a worid-tamous hairstylist, and have this exact haircut 
automatically duplicated on her head for years to come. Technically, how the sensor mearsurements would be made is by placing a hair 
presence sensor, or sensors, at a position where it can monitor tiie presence of hairs in the processing area, or even in individual processing 
chambers by using multiple sensors, ideally, this sensor should be placed at approximately the same height as the sharp-edged cutting hair 
handler and have hair-detecting capabilities limited to a line or piane at said height. To program the system, it should be moved through all of the 
hair on the head using a standardized pattern. Dunng this programming operation, no hair wii) be cut. Ideally, programming should be done 
immediately following a professional haircut and the data obtained should be saved for later use. Of course, the system measures hair lengths 
in a very similar manner to the way the it esimates when to cut hair, as described above. Specifically, we will assume hairs in processing 
chambers are pulled tight and are, in effect, zeroed with reference to the amount of their length that hias yet to be pulled through a given 
processing chamber At this point, the means used to puli the hairs lengthwise through the chambers from hair base to hair lip. should be 
actuated. Since the rate at which this device pulls the hairs should be known and ideaiiy constant, we can estimate the tengtti of hair pulled 
through by timing. When the hair presence sensors detect that most hairs have been pulled through the chamber past their tips, the computer 
records the hair length at this specific psint on the head. It is at this length thiat the cutting means will be triggered when automated hair cutting is 
performed in the future. Thus, the lengttis of hairs at all positions on the head have been measured and recorded. 

Note: This recorded hair-ienijtti data can be used not only to control the cutting process but, also, to determine, in advarKie, whether 
an individual's haur is long ard dense enough all over to accept a particular haircut style. The density can be determined through the 
hair countinq methods, descnbed elsewhere in this document, or using sensor means sensitive to the volume of hairs passing before 
them in the hair channels. Such votume-sensitivity might be possible Because increased hair volume will affect the electnc currents 
or electromagnetic radiation circuits of the sensors more grealty. 

-Hair presence sensors will likely have a range of sensitivity so that they can discriminate between having a processing chamber full 
of hairs in front of them or a sparsely filled chamber. A sparsely filled chamber, for practical purposes, could be treated like an empty 
chamber. 

-The hair length and position data can be applied to another person's head of a different shape and size by expanding, contracting or, 
in the case of a greatly recetided hairline, throwing out corresponding data points altogether so as to fit hair-length data to homologous 
regions on the two heads, 

-In order to ensure that the track-guide cap is positioned on the head correctly, the system might require scanning mns before cutting. 
If the cap IS misaligned, the system could require tne user to realign it or the system could calculate new cutting-position data based 
on the misalignment by map ping the length-position data to a new gnd pattern. 

-Optionally, additional hair p -esence sensors could be positioned in the portions of the hair channels and bend-under system behind 
the processing area in order to confirm that the hair really is being cut to the correct length. This would be achieved by using a linear 
array a sensors spaced along the exit path. For example, a linear array spaced down the length of a bend-under belt assembly. Hair 
lengSh would be estmated by the last sensor activated. Longer hairs stay in the bend-under belts longer and activate more sensors 
than shorter ones. If placed on the bend-under belt assembiy, this array is likely constructed in a flexible manner. 
-For all har presence sensors in this system, it is imporant to keep them clean. This might mean a tine-based part sviriping over 
them penodically or, in the case of sensors placed along the berKl-under belt assembly, having one or more tabs on the edge of the 
bend-under belts that swip€ across its sensors pertodicaily. 

-In addition to hair presence sensors, optical sensors that record hair color information could be used and placed, mosted ideally, in a 
position adjacent to the proc;essing chambers. This way as bars are pulled through the processing chambers, color information about 
the tiairs at vanous lengths .and positions on the head can be recorded so that later a colorant application system could duplicate the 
coloring pattem. 

-Although direct measurem snt of movement over the scalp is the most likely way to measure system movement and estimate 
position on the scalp, if sometiiing is known atxiut the volume or number of hair on a person's head, sensors tnat measure hair 
volume or count hair numbe r passing through a hair channel could be used to estinrtate movement, and from that position on the 
scalp. 

-It is important that the operator hold the system suffidentiy near the scalp. For this reason, sensors that measure scalp contact or 
distar^ could be included i i the h^dle unrt. 

-Whether a tensioning hair straightener system is used to hold the hair (more) perpendicular (tiian its natural state), to the scalp or it 
is done by anotiier means such as by hand, ideally it should be done, otinenwise, the system might not be positioned along the iengtti of 
the hairs correctiy. To mak€i sure adequate straightening tension is being applied a pressure sensor could be used to push (most 
likely perpendicularly) into tie hairs under tension. The system could be calibrated so that the hairs under tension counter the 
pressure sensor with certain amount of force. If they dont , tiie/re not under adequate tension, and the system computer (if one is 
used) could act acconngly by taking measures such as sounding alarms and/or ceasing the system from any further activity 
espeaaliy cutting. These pressure sensors are likely configured vwth a tine or band, pemaps under tension itself or a solid bar which 
IS not, which presses into tf-ie hairs most likely positioned above the processing stack and ideally aligned largely perpendicular to hair 
flow above and across sevoral processing areas. Hair-presence sensor methods for doing the sane might be employeed such as 
running an optical beam acioss and area where hairs should or shoud not be if they are under tension. 

Use as an Intelligent Thinning Shear Means 

Some people think their hair is too thick. For this reason, there exists in the pnor art a class of device knovwn as thinning shears. 
Whether constructed as manually opcirated scissors or as an electric hair tnmmer. these devices work by cutting only one out of a specific 
number of hairs tiiat pass through them. For example, tiiey might cut one out of twelve hairs that pass through tiiem. This is acceptable the first 
time tiiinning is performed. However, if as some later time after tine hairs cut grow partially, but not all the way, back to tiieir origin^ length, the 
person might want to have her hair thi ined again. She'll desire this because her hair will be getting overiy thick close to the head, but not at 
longer lengths because the hair hasnt had time to grow out tilts far yet. Ideally, what needs to be done is to only thin the hair closer to the head. 
However, a problem arises because conventional tiimning shears cant cut the same exact hairs that tiiey did tiie first time. Thus, after 
conventional thinning shears are used a second time, most of tiie originally tiiinned hairs will remain tiie same lengtii while many long hairs get 
cut undesirably. Thus, tiie hair will be thinned all over, not just dose to the head. This means tnat either the portions closer to tiie head wont be 
tiiinned enough or the portions farther away from tiie head wili be thinned too much. 

in subsequent thinning sessions, an ideal thinning shears system would cut the exact same hairs tiie second time as it did the first 
while not cutting any previously uncut hairs. Such a system is possible by integrating the above-described in-chamber cutting and in-chamber 
sensor monitoring fucntions into a system where they function simultaneously. One change ttiat would have to be made is that tiie sensors 
should be placed toward tiie tops of ttie hair-cutting chambers, approxinnatety one to tiiree centimeters higher tiian the cutting means portions. 
This distance is equal to tiie distance hair grows in tiie several weeks expected between thinning sessions. While the hairs are t>eing pulled 
through the chambers, tiie ser^sors defect tiie tips of the shorter tiiinned hairs before said shorter hairs have cleared ttie cutting chambers. At or 
timed slightiy after their detection, the hair cutting means positioned below should be actijated. Unlike tiie programmed-hairstyle-cutttng 
embodiment described above, for optimal perfomiance, the hair tiiinning embodiment requires each hair to be isolated individually in seperate 
processing chambers and for there to be an independent cutting mechanism and independent sensor mechanism for each seperate processing 
chamber. If more ttian one hair were jslaced mlo a single chamtier, either longer hairs tiiat weren't supposed to get cut would or ^rter hairs 
has tiiat were supposed to get cut wo jldnl. These seperate cutting means are most ideally configured by placing tiie cutting edges as functional 
areas on micro-machine type actuatcrs. 

Naturally, tiie mechanisms descriljed for the hair-thinning emtxxiiment can be used in a manner tiiat produces pre-programmed 
hairstyles. In ottier words, the longer tiairs tiiat arerCt to be cut for thinning are dealt witii in the same maruier as descnbed atK>ve for the basic 
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automated pre-programmed hairstyle ciEtting embodiment, (n tact, a system can be embodied that perfomrjs tx>th thinning and hairstyfing 
fucnticms simiittaneously on one pass over the head. 

Applying Coionnq Agents to Simutate a Preview Before CuttinQ 

In order to gain a clients ooniidence before allowing the system to actually cut the hair, the system could be configured with the 
capability to simulate the appearcuice of what the haircut wiii look iike by applying a dark temporary hair coloring agent to those portions of the 
hair which are planned to be cut while not coloring those portions that will remain uncut. 

This IS achieved using the same process used for tming the actuation of the cutdng means. However, instead of actuating a cutting 
means a color application means is activated. Naturally, the color application should begin at the exact same point cutting would have been 
perfonried and it should continue until tr-ie hair's tip is reached. Perhaps, a hair presence sensor could be used to determine when the hair's tip 
has been reached so as to prevent wasbng colonng agent. Most likely, this coionng agent will be applied to hairs at iocations within the interior 
of the processing chambers using either bare nozzles or coatng orifices, as descnbed for the hair cross-sectionai reshaping system. The most 
prob^le position of the colonng agent s upply is through the left wall as described for other processing stack emtx>diments. 

Computer imaging could even be used to produce a preview picture of a person showing ttiese colored areas automatically edited 

out 

5. Dynamic Hair-Channel or Other Functional-Area Designs 

m the embodiments described up until this point, it has been assumed that the hair-channel wail means portions would remain 
stationary reiative to the processing staok configuration as a whole. Likewise, many functional areas disposed on said hair-channel wall means, 
such as nozzles, intakes, and dipole ends of a sensor gap, would also remain stationary relative to the rest of the system, in such systenns, hair- 
channel-wall spacing remains constant. However, we can configure designs where the hair-channel-wall tines (or more broadly functional- 
area-supporting projections into a mass of hair) that support tiie nair channel wails themselves move relative to each other and the processing 
stack (or more broadly system) as a wlide. 

More dynamic configurationj; are possible where the hair channels formed between said functionai-area-supportin9 projections 
(perhaps, tine-like, perhaps not) could do things such as reposition themselves relative to hairs, pertiaps, even going to the hairs rather than the 
hairs to tiiem. This can be achieved by configunng said tijnctional-area-supporting projections involved as moving and capable of fomrtmg 
isolation areas within tine areas between some of their functional areas (usually including tiieir hair-channel-waJI functional areas). This might 
be achieved by functional areas on a singie projection moving relative to each other, for example by micro-machine means, and/or entire 
functional-area-supporting proiections moving relative other functional-area-supporting projections. Hairs may enter said isolation areas by any 
of, but not limited to. tine foiiowing: 1 . Hairs being moved in by a mechanical hair handler 2. Hair-Channel-wall-based tunneling means guiding 
them in 3. Pure chance 4. Hair attractive or repulsive force means, such as static electncity or air currents 5. Sensor means guiding the 
movement of said isolation areas to hairs 6. Sensor means telling a computer that functional areas which fomi an isolation area to close around 
a hair(s) when said functional areas haopen to be in its proximity. 

Said isolation areas can be one and the same as the processing areas which periomis the desired functions on the hair or said 
isolation areas each with a hair(s) in thorn can be moved closer relative to said processing areas so as tine net effect is tiiat hairs are brought to 
said processing areas or sub-areas within said processing areas, such as processing chambers. 

Note: 

-We refer to functional-area-supporting projections extending into a mass of hair rather than tines because we aren't requiring that 
there be multiple projections nor that they be configured in a tine-assembly fashion 

-The above-descnbed functior^-area-suppordng projections might, (in addition to, or instead of, a hair-channel-wall functional area), 
support functional areas desc nbed as metenng-area side walls, isolation-area side walls, processing -area or chamber side walls, (but 
not limited to this list) 

-Venous functional areas such as hair channel wall means may fomi hair channels or hair-channeling areas dunng processing even 
If said diannets and channeling areas arent present all of tiie time. 

Regardless of whetiier a dynamic or stationary hatr channel configuration is used, tiiose functional areas of hair handlers which 
manipulate hairs by making surtace-to-surtace mechanical contact with ttiem could be replaced by functionaiiy-equivalent hair-harvdling 
functional areas which generate (non-solid-based) forces that effectuate hair manipulation. For example, moving fluids (liquid or gas), electrical 
charges or cunrerrts, forms of energy including, but not limited to. sound, heat, magnetic, electromagnetic, could be used to manipulate hairs in 
homologous manners to ways many o f the direct-mechanical-contact functional areas do. The mechanisms Vnai generate tiiese (non-solid- 
based) hair-handiing forces could be deployed on tines, or more broadly, functional-area-supporting stmcturai projections into a mass of hair. 
Said mechanisms likely occupy relatively discrete positions on said structural projections, tn a simitar manner to mechanical-halr-handler 
furKAonai areas, fluid-output nozzles, find hair-channel sensor gaps. Furthermore, tiiey are likely powered in analagous manners, for example, 
by fluid or etectncal supply lines. Note: if elctricai charges are used for manipulation tiie system might (or might not) be configured so that it 
imparts a certain electiical charge to tha entire human body and/or all tiie hairs on it The means that does this could be part of, or independent 
of, the hair-processing system itself. 

This dyanmic fiair-channei-walt design could applied to embodiments that sen/e vanous hair processing functions including, but not 
limited to, tiiose described in this document such as hair-extension attachment, hair-coating application, hair cross-sectional reshaping, 
autonrated haircutting, automated hainmplant application. 

Finally, just as the dynamic hair-channei-wall configuration can be applied across many embodiments, so too can features illustrated 
in one embodiment be applied by analogy to otiier embodiments. For example, tiie processing-stack-elevation system, shown illusti-ated for the 
cross-sectional t^r reshaping system, can be applied to the otiner embodiments including, but not limited to, hair-extension attachment, 
automated haircutting, and automated hair-implant application. 

REFINEMENTS AND IDEAS CONCERNING THE OVERALL ATTACHMENT 
SYSTEM <and other types of processing by analogy) 

***Attachment Syste m Enhancement Features*** 

Just as the attachment stack can be embodied and enhanced in many ways, so too can tiie overall attachment system. The following 
represent venations, and in some casos, enhancements of tiie overall attachment s^retem. 

'*"P[ff$rent System Types on One Hi^ndle Unit 

REMOVAL AND ATTACHMENT SYiSTEMS ON SAME HANDELE UNIT 

Originally, the h£ur extension renrraval and attachment systems were placed on two seperate handle units. However, a system where 
the attachment stack follows immediately behind the hair removal system is a possibility, tn such a system, hair extensions are recyiced in a 
different manner. Ratiierthan first filling clip cardndges witii hair extensions from the removal system, hair extensions from ttie remover are fed 
by a conveyor system directiy to tie attachment stack. The conveyor may first take the hair extensions tiirough some type of refinement system 
that may do tilings such as clean, sort out undesirable, and realign how ti^e conveyor holds the hair extensions. Altemeratively, tiie hair 
extensions maybe taken directiy from tine removal system to the attachment stack. Regardless of tiie patii tiie conveyor takes in tiie middle, it 
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will typically leave the back of the remover with detached hair extensioris and bnng them to the attachment stack from the back or top. In other 
words, it will loop around from the front of the handle unit to a place towards farther back in the trailing attachnrient stack. In such a system, a 
single pass over each scalp area would both remove hair extensions and then reattach them closer to tne scalp. Naturally, such a system would 
ideally have a hair straightener. It may use one hair tensioning strajghtener that precedes both the removal and attachment systems or two 
straighteners, one proceeding each directly. 

The remover, attachment slack, and straightner can each be considered a separate functional unit. Each functional unit should have 
dose contact with the scalp. In FIG. 7Et, it is shown how the attachment stack held by its belt buckle and the straightener tioth were allowed to 
rotate relative to the handle unrt and each other in order to conform to the surface of the scalp. Referring to FiG. 75. rotation of these two 
functional units is achieved by their peg-in-hole connection to the stilts B of the handle unit. However, when more than two functional units are 
attached to a single handle unit, a slightly different system for allowing the them to confonn to the scalp must be used. For example, all 
functional units could be mounted witJ-i resiient connections that pemilt their movement both rotationatiy relative to and vertically away from the 
scalp. This includes simple attachment by spnng or rubber band to the rigid handle unit, nrjounting on a handle unit comprised of indeperKientiy 
flexible segements, or introducing adcitional pairs of handle unit stilts where each pair of stilts has the ablity to retract away from die scalp when 
pushed in and resilentiy rebound towsirds tiie scalp when this pressure is released. These additional pairs of stilts would most likely be 
inti^Dduced one behind the other. 

CROSS-SECTIONAL RESHAPING ftND HAIR ATTACHMENT ON ONE HANDLE 

Another possible combinaton of two system on one handle is to place a hair cross-section reshaping stack in front of a hair extension 
attachment stack. Such a system wot Id reshape t\e cross-sections of natural scalp hairs and tiien attach hair extensions to them. Naturally, 
such a system would ideally have a straightener. It may use one straightener tiiat precedes both the reshaping and attachment systems or two 
straighteners, one preceeding each directly. 

HAIR EXTENSION REMOVAL AND CUTTING FUNCTIONS ON ONE HANDLE 

Yet another possible comb nation of two systems on one handle is to place a scaip hair cutting system after the hair extension 
rerTX)val unit. The hair cutting system could be eltiier be some form of conventior^ electnc hair tnmmer or the automated hair cutting 
processing stack embodiment, in such a system, the hair extensions would be removed and scalp hairs cut to tiie desired length in one step. 
Such a system is desirable for peopie who want to keep tiieir natural scalp hair very short and unseen relative to tiie hair extensior^, ideally, a 
straightening system should continue to tension scaip hairs as tiiey are cut and tiie cutting system's height above the scalp should be made 
adjustable. 

"'"Pre-programmed Styles: 

Another labor-saving strategy is to use hair extensions tiiat are already cut to tiie con*6Ct lengths before tiiey are attached to tiie scalp 
haire. Such a system would make pojisibie pre-programmed hairstyles. To best do tiiis, tiie hair extensions should be cut to lengtii by the time 
they are placed in the hair extension cartndges. Since hairstyles usually are composed of hairs of different lengtiis, the clip cartndges will have 
to be filled with hairs of a vanety of lerigti^s. This can be done several ways: 

One way to fill clip cartndgBs with a variety of hair lengths is to fill each clip witii hairs from different sources. This can be done by 
moving the hair extension clip cartndtges relative to tiieir filling sources. 

Another way to fill clip cartndges witii a vanety of hair lengths is to cut hair extensions to the correct lengths as they move on a 
conveyor system headed towards the clip cartndges. The best way to do this is to introduce a hair-tensioning and straightening means such as a 
vacuum along the path of tiie conveyer. This will pull all the conveyor held hairs largely straight and perpendicular to their supporting conveyor 
system. Further, place a cutting mecl-anrsm such tinat tiie tensioned hairs must flow through it at some point along their lengttis. The cutting 
mechanism should be given tiie ability to move towards and away from the hair supporting conveyor This will allow the hairs comma tiirough 
tiie conveyor to be cut to a vanety of controlled lengths. As such, tiie hair extensions placed in tne clip cartridges can have a vanety of iengtins 
ordered to produce a desired hairstyle when attached to tine head. 

In order to better control tin 3 filling of clip cartndge, counting sensors could be placed along the length of tiie hair conveyor ttiat feeds 
the cartiidges. 

*"Utthtv Fe atures fSaftev/MaintenenceWMacro Level*** 

The attachment system might have certain feahjres incorporated into it that ensure safety and system maintence. I call tiiese features 
utility features. The fdiowing are such utility features: 

""Between Customer Automatic Cle aning Process 

The attacher and remover handle units could have some means of applying degumming, lubncaton and disinfection that is used 
between hair attachment sessions. This application means could be a system that pipes the vanous maintenance fluids to tiie handle units and, 
pertiaps, sprays it on them. Altemati\;eiy, tiie handle units could soaked in tanks of lubncation, cleaning and disinfection fluid. This fluid 
application means could be deployed automatically between sessior^. If soaking tanks are used, sensors, such as floats, could be incorporated 
as part of the handle units in order to enforce dunking in the tanks. Dunng fluid application, the nrtoving parts could be activated so tiiey get 
lubricated better. Before fluid appiicaton, the vanous application outputs, such as adhesive and solvent outputs, should use negative pressure to 
pull their contents back into tiie supply lines. This will cause air bubbles to form at ttie output nozzles. These air bubbles should obstruct 
entrance into the supply lines, preventing mixing of cleaning fluid witii the output fluids such as adhesives. Whether sprayed or dunked, the 
handle units should be placed in a largely sealed container during cleaning to prevent cleaning fluid from escaping and causing a mess in tiie 
hair salon. Said container likely has sl drain. Additionaiiy or instead, heat or UV light might be applied in this container to fadlitate cleaning. 

*^Us9 ot Sensors to Monitor for Correct Handle Mpvement 

Botti the remover and attacher bandies are typically run over the scalp by following between track-guides placed on the surface of the 
head. In order to ensure tiiat these tirjick-guides are followed and that tiie system is moved over the scalp at tiie correct speed, alarms could be 
used. Tracking centenng alarms cou d be based on sensors tiiat measure pressure against tiie tiack-guides or electro-magnetic sensors, such 
as optical or magnetic sensors, tiiat measure relative position of the track-guides. If magnetic sensors were used, tiie tiack-guides would have 
to be impregnated witii a magnetically detectable material. Pressure sensors tiiat give feedback on how hard tiie tiie system system is being 
held against the scalp might also be helpful. When such pressure sensors show tiiat the system has been moved too far away from tiie scalp, 
the system's computer might be procframmed to assume tiie end of a track-guide row has been reached, or if it knows otiierwise because of 
some other means like a speed and* distance measurement device, it could alert tiie user Finally, if tiie system ts being moved over the scalp 
too fast an alarm could sound or tiigcjer a mechanism that acts like a break to slow the system down. 

-***Tensioning Hair St raightener E nhancement Features*** 

There are alternative ways of configunng a hair straightening and tensioning means. Below are descriptions of variant tensioning hair 
straightener embodiments: 

The scaip hair stiaighteneir originally was shown as a set of tines tiiat first moves sideways (against anotiier set of tines) to pinch 
scalp hairs arKl tiien moves upwards to stiaighten tiiem under tension. However, the straightener could be configured so tiiat it only has to move 
sideways in order to pinch and hold jscaip hairs. In order to move tie hairs upwards away from the scalp, air could be blown or sucked in tiie 
apporporiate direction. Hairs would tie held firmly when tiie sideways motion pinches them, and move upwards when sideways motion 
releases the pinch. The pinch and release motion should occur fast enough tiiat tiie system can be moved over the scalp at a desired speed. As 
witii noost straightener designs, the s calp hairs should be pinched and firmly held dunng hair processing and metenng. it is not as important that 
hairs be held under tension when they are being brought into or exiting the attachment area. It should be noted that any means capable of 
conveying hairs upwards could be substituted for air, such as forces^denved from electrical charges. 

***'Use of Non-Sotid-Based Forces to Straighten Hair 
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Systems that used non-solid-based forces to straighten the hair could be employed. Functional areas which generate these (non- 
solid-based) hair-liftjng forces could ba posjtjoned on the stratghteners surfaces (likely tine-based surfaces) homologous to those illustrated in 
thefirst-descnbed emboidment of the the tensioning hair straightener. tf force-generating functional areas are actually positioned on surfaces 
which extend into the hair, such as tin ss, then these surfaces may require pathways through their supportng structures in order to power the 
force-generating functional areas. For example, air could be earned to the functional areas in hollow tubes but output only through discrete 
functional areas in the form of nozzle on a tne's surface. However, the various non-solid-based forces used dont necessarly have to be applied 
on functional areas supported by tines or any type of projection extending into a mass of hair. Instead, the force couid be applied from a general 
location exterior to mass of hair on tho human head. For example, vacuum intakes or electncaliy-charged surfaces could t>e used to attract the 
hair upward. The intake nozzle or attr?ictive chs^ged surface could simply be placed on a fixture that holds it a desired height above the scalp. 

The types of non-soiid-basad forces used to lift hair include, but are not limited to, moving fluids (liquid or gas), electrical charges or 
currents, forms of energy Including, but not limited to, sound, heat, magnetic, electromagnetic. 

Systems that use air to heb straighten hajrs away from scalp should have their air nozzles placed in various manners. If the air 
nozzles suck air into themselves in onler to create a vacuum, they should be placed a distance above the scalp at least equal to the the desired 
lengtfi of hair straightening . Altemati\rely, if the air nozzles blow air out of thennseives in order to create positive pressure air currents, they will 
usually be placed near the scalp below/ the desired length of hair straightening. In either case, staightening systems that only use air and rx) 
mechanical pinching are a possiblity. However, they're less able to hold straightened hairs under tension than systems that use mechanical 
pinching. 

Generally, air and other non-solid-based forces will perform the hair lifting and staightening function better than they will the hair- 
engagement-holding function (such as pinching or tension-holding via hooking or pinching). Thus, the a hair straightener which uses non-solid- 
based forces to lift will likely retain a sep^te hair engagement function sudi as pinching. For example, a system that uses air currents to lift, 
but having some portion composed of pinching tines hke those shown in the first-descrit>ed embodiment is a likely imptementaton. This 
pinching porton may (or may not) be limited to only one portion of the straightener, such as a band along its top. This type of configuration will 
likely stilt be used even if non-soiid-bsised forces are generated by mechanisms which are NOT supported by projections extending it a mass of 
hair such as tines. For example, vacumm intakes placed on fixture (which itself could be part of the straightener unit) that holds them over the 
scalp could be placed above a pinching means (like a set of pinching tiries). The vacuum would generate the hair lifting, and the pinching means 
could be sotey responsible for pinching and holding the hairs in position. 

— Use of a Rotary Means to Stratoh :en Hair 

Rather than the using tines ttiat pinch and slide relative to each other to tension scalp hairs, tines that rotate relative to each other 
could be used. Such a rotary straightianing means might be rollers of a largely cylindencal shape used to move hairs away from the scalp. 
Alternatively, the rotary means might dq belts that are used to nnove nairs away from the scalp. Regardless of the exact configuration of the 
rotary means, the rotanng members iihould typically be used in pairs, functionally and structurally analogous to the tine pairs of the first 
emobodiment of the straightener. Each member of a pair should rotate in an opposite rotational direction than the other, and their closest rotating 
edges should both move in the same linear direction away from the scalp. Although less ideal, a system that uses rotatng members paired not 
with other rotating members but with stationary surfaces is possible. Regardless of whether rotors are paired with other rotors or stationary 
surfaces, scalp hairs should be guided between each member in a pair in order to allow the rotors tight contact against the scalp hairs. In order 
to guide hairs into these tght central passageways, the rotary means should be proceeded by rianowing areas that funnel the scalp hairs into 
said passageways- These funneling passageways couid be formed by placing pointed shaped projections in front of the rotating members. 
These pointed projections could be non-rotating and independent of the rotating members or part of the rotating members, for example, the 
rotating cylinders could have fronts that narrow into cone shapes. Regardless of the exact nature of the funneling system, it should prevent hairs 
from going between two seperate rotir pairs because the most lateral rotating surfaces of each pair move in a linear direction towards the scalp. 

The rotating pairs shoi^d be able to exert a certain amount of pinching force on the hairs between them. To best do this, each member 
of the pair could be resiJiently mounted relative to the other. This resilience nnay be achieved by a mounting each rotating member on a resilent 
axils, by placing a resilent matenal under the rotating belts, or by fabncating the rotating parts themselves out of a resilent material. 
Altemativeiy, the pinching force could be achieved in the same manner it was in the straightener onginally described in the original embodiment 
in other words, my actuating the staightener's tnes (or pinching pairs) together. 

The rotating mamtiers will likely be driven by a mechanism such as a pulley system that has a belt or cord intertaced through it. It is 
most likely that each individual roller -Mil not be independently powered, but all the rollers will be connected so as to share a single power 
source. This connection of rollers could benefit from a connectivity bridge situation where the tines are the individual rollers and the connectivity 
bridge between them is the drive sysiem. For example, the belt or cable in a shared pulley system could be considered a connectivity bndge. At 
those areas between each roller pair that form the hair pathways, the dnve system should be elevated above the desired length of hair 
straightening. In these ss^e areas, the dnve system should usually have a shield near it that separates its moving parts from the scalp hairs. 
However, the dnve system can exterd downwards towards any lower-lying rollers in any of those areas where they do not intersect the scalp 
hair pathways (hair channels). 

Although rollers in each piiir (of pinching tine staictures) must rotate in opposite (rotational) directions, it is most idea) to configure a 
drive system that uses a single belt cr cable moving in only one direction. In order to get a singie direction dnve means to rotate rollers in 
opposite directions, it will is best to contact opposing rollers from opposite sides, be twisted backwards around certain rollers, or first contact a 
direction-reversing roller or that goes on to contact a hair pinching roller itself. 

If belts are used as the rotating pinching means, then belts of various heights (tiieir direction of move is perpendicular to tiie scalp) 
can be used along the length of the hair straightener. For example, taller belts that touch tiie scalp, in order to pick up tiairs, could be used at the 
front of the straightener. Likewise, stuDrter belts that do not touch the scalp, but remain above the attachment stack where tiiey sen^e to keep 
hairs straight could be used at the tetck of the straightener. A functional equivalent can be achieved by stacking rollers. The stacks should be 
linear with hair pathways between thorn. Such stacked rollers would only need to be driven by a belt from the back of tiie straightener if they 
intertocked with each other so as to transfer rotatior^ movement among each other. This interiocking would most likely include the use of much 
thinner rollers or gears, that do rwt amrie in contact witii the hair, placed between the rollers that do. Said tiiinner rollers would be used to 
transfer rotational movement among the larger rollers in a manner so that they all rotate in the same direction. 

^--^Independent Pinchinn Ma^n^ l is^ ^ wm Straightener 

Regardless of the type of :straightener used to lift hairs, an independent pinching (or other form of engagment) means, most likely a 
set of pinching tines, could be placec over it (or in the case of non-solid-based-hair-lifting forces, sometimes under tine areas that generate 
them). This pinching (or other engagement) means would not be responsible for lifting hairs over tiie scalp. Ratiier, its primary duty would 
simply be to help keep the straight hairs that enter it straight tt could help a pinch-and-release type straightener (the type in tiie original 
emtx>diment) by pinching when the lifting mechanism t>elow releases. It could also help any type of straightener by secunng tension or pinching 
in a manner that it acts like a break, stopping forward advancement of the attachment or removal system. For example, it might be desirable to 
stop fonward movement of the attachment system while hairs are being attached, it also might be desirable to secure the tension on the scalp 
hairs while they are, for example, t>emg metered out by a hair isolation system. Such a pincher most ideally should be composed of or coated 
with a high coefficient of friction mate nal such as silicone aibber. Although some use might be found for such a pincher break with the renrover 
system, it is probably best not to use is there because it might prevent tiie t>end-under belt system from carrying detached hair extensions away. 

— A DESCRIPTION OF THE STRAinHT ENER WITH RESPECT TO THE ENTIRE HANDLE UNIT AND ATTACHMENT 
rPROCESSlNG^ STACK 

Regardless of its exact mischanism of operation, any straightener will usually be positioned in a special manner with respect to the 
attachment stack or remover, or any other processing system, for which it is straightening scalp hairs. Since a straightener may serve either an 
attachment stack, remover or any of the processing-stack emboaiments.whether described herein or not, all will be subsumed by tiie phrase, 
"processing system." Below vanous attributes of straightener position relative to a processing system are desarised. 

First a hair straightening jsystem should usually be positioned in a flexibly yielding manner that allows it to move relative to tiie 
processing system (for example attachment stack) it senses. The following describe some methods of such placement: 

The straightener ts often h scated m the following manner; 
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-Attached, erther directly or irKlirectly, to handle means AND in front of a processing system, such as the attachment stack 
"Portions of it often extend back over a processing system, such as the attachment stack. 

The straightener usually relative to the processing system in one or more of the following ways; 
-Mounted on a tutcrum, so that it move s rotationaliy 

-Mounted on a spnng or other flexible mechanism, or straightener itself made from deformabie matenais, so that in can move in one or more of 
the following ways: 

-Vertical retracton away from, and ad ^/ancement towards, the scalp 
-Horizontal retraction away from, and advancement towards, the scalp 

Note: Although me above movement patterns usually apply to a straightener where the entire unit moves, they also usually apply to a 
straightener that allows part of itself to retract into itself. 

Fnrnfi fixfirtion areas of H air Straightener Means: 

Additionally, a hair straightening system should usually exert force on scalp hairs within the following areas with respect to the 
processing system which it senses. Ths scalp hair tensioning or straightening means should exert largely upward (with resepct to the scalp) 
force on hairs in the following areas, designated by letter descnbed below and shown in FIG. 121: 

A: The force extends down -aelow and in front of the attachment stack (processing system) down to or very near the surface of the 
scalp AND may also exert this upward force on scalp hairs in one or more of the following areas: 
B: The force remains in front of the attachment stack. 
C: The force remains above and in front of the attachment stack. 
D: The force remains directy atxive the attachment stack. 

[AND OPTIONALLY: The straightener means is so attached relative to the attachment stack (processing system) that the forces 
maintain these relative positions, such that a hair lying flat on the scalp expenences these force-areas A.B.CD, sequentialiy. 

-And as a further option, tt might only experience forces attnbutable from only one of these areas (or an area with one of these area) 
at any given ftme and not be distunjbei j by forces out said force-attributable area. In other words, it might be moved from one area to the next 
incrementallyr but unrt rt reaches the noxt area it cannot be Influerrced by the next area. This option is would not be the case if, for example, air 
intakes were simply placed on a fixture that holds them several cm over the scalp because the resulting air currents would usus^ly move 
erratically between several areas. Hov/ever, if an acuation means or non-soltd-t>ased force-generating actuation means had discrete functional 
areas placed on projections (such as tines) extending into a mass of human hair, then said functonai areas could limit their spheres of influence. 
For example, such functonai areas capable of limiting the spheres of influence include, but are not limited to, micro-machine actuators, gentle 
air currents generated by nozzles plac;ed near the hairs, etectncally-charged surfaces placed in a similar manner.) 

Note: 

-Moving hairs through the staightener in increments from on functional area to the next may be desirable because it is more 
predictable and neednl affect anythinci outside of the hair straightening system. An example of a short distance would certainly mdude a 
distance less than the height of the attachment stack (or more broadly hair processing system). 

-By sometimes using the word tensioning sti^ightentng with reference a deynce which holds hairs more peipendicular than their 
natural state relative to the scalp, we are trying to diifferentiate between it and chemical and heat hair straighteners which are designed to, at 
least somewhat, fixate the hair with a longitudinal cun^ature. This is not to say all embodiments of tensioning hair straighteners apply a great 
amount of tension to the hair. For example, if static electncity was used to orient hair in a more perperuiicular onentabon the scalp, one could 
argue that many of the force vectors suspending the hair technically areni tension. However, we would still consider such a system to fall under 
the category of a tensioning hair straightener. This not say that in rrrany embodiments of the tensioning hair straightener that the tension Isnt 
real. It many it is, and often very strong. 

-Ideally, but not always, a straightener's channels (if it has any) should line up with the processing stack which it serves. This way 
the hairs from the straightener will fto\i/ directly into the processing system's channels and will not have to be re-funneied into rows again. 

***Hand{e Refinements*** 

Previously, handles for holding the attachment stack and hair extension removal system were shown. These handles may be 
entranced with any of the following features: 

- Refemng to F!G. 75, rollers couid be put on the bottoms of the front stilts B of the handles. These rollers allow the front-most stitts to 
roil over the scalp without dishjrbing ttm hairs below. Furthermore, these rollers could be used to measure speed and distance over the scalp by 
feeding tineir rotational movement to a sensor. Additionally, these rollers could be attached to actuators that cause tiiem to automatically brake 
under control of the system computer. To facilitate tins breaking, the rollers could be compnsed of a high fncton matenai like rubber and/or 
have cleats. 

- A processing system, suc h as the attachment stack, could t>e made to move up down relative to the scalp, in a manner simitar to an 
elevator. This could be accomplished in a variety of ways. For example, refemng to FIG. 75, the front stitts B on the handles could be configured 
so that their tips move in arxl out, cau sing shortening and lengthening of the stilts. Alternatively, if stilts are not used, whatever portion of the 
hartdle that holds the processing system could be made to go up and down relative to the rest of the handle. Finally, the belt buckle, or functional 
equivalent, could have an elevator mcians within it that moves the attachment stack, or analogous processing system, up and down relative to 
the scalp. 

-Several parallel processing stacks could be connected to a flexible backtrane means that holds them aligned with the tracks of the 
trad<-cap (if one is used othenwise simply laterally spaced), thereby, allowing them to all advance over several tracks (positions) on the head 
together. Said backborve could be corifigured as or attached to a handle unit means. Alternatively, this like all handle assemblies could be held by 
a mechanical arm(s) or moving support means, instead of by a human. The above-descnbed assennblies may even obviate the need for using a 
ti-ack-cap. 

***Attachef Supply Lines-Jomirn;; & conf iouratton*** 

The processing stack embodiments and hair extension removal systems all must be supplied with various inputs. These inputs may 
t>e energy, such as electiical o; mecl-anicat, or vanous substances. Although discussed to a certain extent t>efore, t>elow is further discussion of 
supply lines. 

Previously, the idea of using "contact-cards," as Illustrated by B if FIG. 67, to cmsolidate many electrical contacts into a single unit 
was discussed. At this point rt shoula be made clear that the surfaces of tiiese contact-cards are not necessanly perfectly flat. Often, the vanous 
contacts on each card must be anrancjed in a stair-step pattern relative to each other. Further, contact cards need not only be employed to carry 
energy. They could also be used to u lify UJbes into a single orderiy array. An array of tubes joined together by a contact-card structure could be 
molded as a single object, ideally out of a flexible tough plastic such as teflon. 

****ThQrmallv Insulating Connertfiri 5;iinniv Lines 

Cleariy, there is a benefit tD uniting tubes with a contact-card immediately before they connect with the attachment stack. However, 
we may also want to unite parallel wi res. fibers and tubes mto bundles along their length. This is especially tme if tiiey are carrying a substance 
ttiat must remain hot, cold, or othenwise protected from the enviroment For this reason, similar tijbes, say tubes carrying heated materials, 
should t>e wrapped together with an insulative means such as an infra-red reflective tape. To further control temperatijre within these bundles, 
heating elements could be introduced within each bundle. These temperature regulation elements could be of vanous types. For example, 
heating elements could be electncal lesistance or tubes that carry a heated liquid in loops. If temperatijre-regulation tube loops are used, the 
segment of each toop that cames liquid towards the attachment stack should be incorporated into the insulated bundles. However, the sides of 
the loops that return the temperature- regulation fluid might well be left on the outside of the temperatijre-regutated bundles. 

When a thermally insulati\'e wrapping is used, it will ideally be wrapped as close to the attachment stack as possible, perhaps even 
around the attachment stack itself. If ttiis is impossible, then the contact card might be made out of an insulative matenai or a sealant material 
with insulative properties could be applied between the attachment stack and where the tiiermaliy insulative wrapping ends. 
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Although most iikeiy used with the attachment stack, the atx>ve-d6scnt>ed temperature control strategies could also be used with the 
hair extension removal system or any <inaJogous processing system. 

'^"NJmid ProP MlRinn S\/st6ms: 

Adhesive and other liquids used in the attachment process, or any process, can be propelled through the supply tines by pressure 
applied by several different methods as; described below: 
— Qas-in-line Droomsion 

In the first mettxxj, adhesive or other fluid could be transported to the nozzle outputs via air pressure behind it in the supply line. In 
such a system, there is no need to sue < the fluid back towards its source resevoir. This is because only a small amount of fluid has been infused 
into the fluid supply lines. Any excess fluid remaining after a angle use can simply be expelled. This is possible because this small volume of 
adhesive or other fluid is pushed from its source resevoir several feet along a supply line by air pressure behind it in the itne. The line only 
contains a small amount of fluid at the very front of the pressunzed air. This means the fluid supply iine will be emptied between uses and can 
actually be blown or washed out before its next use. 

Such a system wili usually riave a small chamber that is filled up by a much larger fluid supply resevoir. Once the smaller chamber 
is filled, perhaps by gravity, a valve belween rt and the main fluid resevoir should be closed. Next, a valve that supplies this smaller chamber 
with air pressure should be opened fon:ing the adhesive through the supply line. This air pressure should be introduced into the snnail chamber 
such that it is behind the adhesive. For example, the adhesive tine could exit through a tunneling bottom in the small chamber, while the air 
pressure could be introduced from the top. Suffiaent air pressure should be applied in order to bnng the adhesive to its output nozzles in the 
attachment stack. This can be done by applying a tmed pulse of air pressure, or by constant low pressure air. Constant low pressure air vwll be 
sufficient to move the adhesive througri the relatively wide supply lines but not to expel it through the thin output nozzles in the attachment stack. 
Naturally, when adhesive is desired to be squirt out of these nozzles, air pressure wilt be applied in short powerful pulses. Any small amount of 
excess adhesive that rennains at the end of a session can simply be discarded by forcing it out nozzles. The lines can even be washed with a 
solvent and then blown dean. If a wasliing solvent is used, it should be introduced into the same small chamber in the same manner that the 
adhesive was. 

— Liquid-in-line propulsion 

A second type of propulsion scheme pushes adhesive through the entire length of a supply line soley by raising the pressure in the 
main adhesive resevoir. It has an entina supply line of adhesive uninterrupted from the resevoir. tn such a configuration, when adhesive is 
expelled through an output, more always takes its place from behind. This means that to prevent adhesive contamination between uses, negatve 
pressure might be applied to suck the adhesive backwards through its supply line. Hopefully, the resulting air bubbles at the tp of the supply 
lines will prevent contaminants from n-ioving backwards down the supply line. 

A system such as this one not only has an adhesive supply line that leads straight from main adhesive resevoir to the adhesive 
outputs in the attachment stack. It also has to have some rrieans of applying t>oth positive and negative pressure to the adhesive in this large 
resevoir. In theory, a mechanical means of pressing directiy against the contents of the resevoir could do this. However, rt is more practical to 
apply air pressure into the resevoir. 

Regardless of the type of acjhesive-propulsion scheme used, these propulsion schemes apply not iust to adhesives but all fluid 
outputs used in the attachment process, or by any type of processing system. Each of these vanous fluids should be kept in its own resevoir. 
Each of these resevoirs will need to bei cared for in its own way. For example, cyanoacrylate adhesive cures upon exposure to moisture in the 
air. Its life could be extended if the air at the top of its resevoir tank could be kept dry, such as with the use of desiccants. In a similar manner, the 
wax-rosin mixture will turn solid if not i;ept above a certain minimum temperature. Thus, the wax rosin resevoir tank should be heated pnor and 
during system use. 

Usma C olor Adhesive: 

Most ideally, a clear invisible adhesive that works fine with alt colors of hair wili be used. However, if using different colors of 
adhesive on diffent heads of hair is desiinabie, then the system can aocoriKxlate this by using one of the following metinods. You should note these 
following methods apply not just for deialing with vanous colors of adhesives. but also for dealing with vanous colors or types of fluid to be 
applied on the hair such as vanous coiatngs. 

>Mixinq Custom Colors: 

When creating custom colors of adhesive, relatively pure coloring agents can be mixed together in proper proportion and added to the 
adhesive. Alternatively, the adhesive t;ould be supplied m several pnmary colors which are mixed together in proper proportion. In both 
methods, mixing must occur. This mi:(ing will usually occur in a small mixing chamber. This mixing chamber might be placed anywhere 
tjetween the adhesive supply resevoirs and the adhesive output nozzles. In fact, simply placing several pnmary color adhesive output nozzles 
near each other in the attachment cha mber might provide sufflcient mixing. If the gas-in-iine propulsion method is used, then it does not really 
matter how ctose the mixing chamber is placed to the output nozzles in the attachment stack. Because air pushes the adhesive through the 
entire line, the same amount of colored adhesive is used regardless of the distance rt must travel. However, if the liquid-in-line propulsion 
method is used, ideally, the mixing chiimber should be placed very close to the output nozzles because there wti! need to be a continous line of 
custom-color adhesive between the mixing chamber and the output nozzles. Generally, this custom-color adhesive wilt have to be discarded 
after a single use. Thus, a long distan<:e between the mixing chamber and ou^uts wastes much adhesive. 

m both configurations, the components to be mixed could be introduced into the mixing d^amber through one way valves. In the gas- 
in-line propulsion system, this mixing chamber could be the same small chamber that adhesive is usually released Into before rt is sent through 
the supply lines. In the liquid-in-line pcirpulsion system, the pressure of inputs into the mixing chamber through one way valves could force the 
mixture out of a single valve that feed^i a single supply iine. 

— >Setectinp Amono a Selection of Standard Colors: 

Alternatively, the system could work like a modem gas pump. There could be a selection of several standard colors, each having its 
own resevoir, but all shanng the samci adhesive supply line. In the Itquid-in-line propulsion system after each use. the last color used should be 
sucked from the shared supply line completely back into its holding resevoir. in gas-in-line propulsion system, all colors would have different 
main reseviors but would all probably share the same small pre-ltne chamber. 

***Vari9us Mgans of Preventing Hiiir Bu\\<A\tQ In System*** 

The various t)air processing-stack type systems usually work most effectively on hairs that stand largely perpendicular to the scalp. 
However, unlike conventional hair tnrnmers, most of the processing-stack embodiments canl simply cut hairs all hairs in their path. Thus, this 
presents a problem because hairs ha*/6 entered the hair processing stack system and vanous structures associated with it, and said hairs are 
oriented largely perpenicular to the scalp. If such systems do nothing to help the hairs that have entered them exit, the hairs will tend to remain in 
the mechanisms of the system, taking! up space, for too long of a time. Thus, regardless of whether a processing-stack type emtDodiment is 
used, or some completely different ty De of hair processing system that is also subject to hair-buildup in its mechanism, ideally, devices should 
be implemented to prevent this buildup, in other words, device that moves hairs out of path of the processing system and its mechanisms faster 
than they would nrrove out of said patfi because of mere processing device movement over the scalp. 

The device originally discussed for moving hairs out of the way in the first-descnbed embodiment of frie hair extension attachment 
system was the t>end-under system, fhe first-descnbed embodiment of the bend-under system was configured using two pairs of pinching 
belts, to engaged hairs, and it was pisiced below and towards the tenninal ends of the processing stack's hair channels. However, the 
embodiment of the bend-under system flrst discussed ts neither the only possible vanant of a bend-under system nor the only embodiment of a 
broader class of device which we will refer to as a means of preventng hair-buildup in front of an obstacle associated wrth a hair processing or 
manipulation system. Generally, wherever a bend-under system is referenced, other types of hair-buildup-prevention systems can be used in 
rts place. 

Halr-buildup-prevention systems can be divided into two general categories: Continous and Intermrttent. 
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— nnntinnus Hair-huiiduD-preventiQn svstems 

The conlinous hair-buiJdup-prevention systems are based on bend-under schemes. This is to say bending hairs under sorne part of 
an obstacle assoaated with a hair processing or manipulation system. Although these systems are likely to use belts and taend hars under the 
connectivity-bridge portions of a hair processing system, neither using belts nor bending hairs under connecfavity bridges is an at>solute 
requirement For example, the system could use rollers to engage the hairs, and many of the hairs might get bent under the tine portions of an 
ace snnbi V 

' Furtherstiit, different types of bend-under systems can be configured. For example, bend-under systems that use air, eiectncal 
currents or charges, rotary, or rectprocatng means to apply the force needed to bend bars under their obstacles are all possibilites. An air- 
based system, depending on where it is placed relative to the processing system, could be based on either blown or sucked air. Any rotary or 
reciprocating means migt\t be used in a pair in order to pinch and puii hairs. Such means might be paired with another rotary or reciprocatng 
means or simply a stationary surface that it presses against in order to pinch hairs. Aiteratively. a rotary or reciproating means might nave a 
hooking or other hair engagement mems on it with which it engages hairs so that they can be pulled under their obstacle. Regardless of what 
type of means is used to deliver the necessary force to the hairs, generally, systems that deliver said force by puliing on hairs are placed 
beneath the hair-processing-related ot^stacle tor which they're cleanng a path, whereas, systems based on pushing hairs are placed above the 
obstacle for whi<^ they're their cieanng a path. i x u 

The originaiiy-presented bend-under belt system presented an example of a below-obstacie system. For an example of an above- 
obstacle system, refer to FiG. 122. suc^h a bend-under system A wilt both pull hairs C back into itseif and push them out under the obstade. in 
this case connectivity bndge B. Such a system would do ^is by applying force (non-soiid-based or sold-based) to hairs so that it moves them in 
a direction of any of the movement vector arrows D, or a combtnaton these individual vectors. Unlike a under-the-processing-system- 
positioned vsuiant that needs r>o assistance once it has engaged a hair, an above-system vanant is aided by an obstnjction E to obstruct ine exit 
channel and prevent hairs from formin g their bends towards the attachment area, rather than under the obstacle, in this case a connecDvity 
bridge This obstruction E can be whe re it is shown or placed anywhere along the dotted vertical line F. including thickening it and ptacmg at a» 
points along said vertic^ line . Said obstruction E might be the puilback hook, or any other means that can temporarily obstruct the channel aj 
fis point. *mis senes of drawings shoiws a single hair, at different points in time, being bent under the connectiwty bridge using an above-bndge 
system. In the final drawing No. three, we see that the tops of the hairs have been both pulled into and pushed-out of the bend-under system uritil 
finally the system drops them, and the hairs are pulled out of said system by their own weight and tendency to straighten. Note: Only one hair is 
shown in the drawing, but many could be handled simuitaneosuiy. In FIG. 122, bend-under system A may be a pair of rollers or belts that engage 
the hajr by pinching or otherwise. 

****intermitte n Hair-Butldup-Prevention Svstems 

Intarmrttent R averstng Hair-BuilduD Prevention 

W© will discuss two types of intermittent system which prevent hair-buildup in front of an obstacle assoaated with the hair 
processing system. The first type mvc^lves backtracking or reversing hair movement through the processing sytem and the second type 
Involves elevating the processing system relative to the scalp. There are two vanants of the reversing system, largety-paratlei-to-movement- 
path-onented processing systems and largely non-parallel-to-movement-path-onented processing systems. By movement path, we are 
refenng to movement of a processing system relative to the scalp. By peu-allel vs. non-parallel onentation, we are speaking of said movement 
path direction over scalp relative to the most promenient direction of movement hairs take within a processing system. 

1 . LARGELY-PARALLEL-TO-MOVE MENT-PATH-ORIENTED: 

The operationi sequence of the largely-parallel system is to backtrack exiting hairs through their their original movement paths into 
the processing system after they havo been processed or manipulated by it. Next, convey said hairs laterally to at least one lateral side of the 
processing system. Finally and optiOTially, apply force to said exiting hairs capable of moving them backwards. The most promenient direction 
of movement hairs take within the processing system is largely parallel to its movement over the scalp. Note: Means used to convey or apply 
force to hairs may selected from, but not limited to, any means previously descnbed in this document for these purposes. 



2. LARGELY-NON-PARALLEL-TO- MOVEMENT- PATH- ORIENTED: 

In the largely-non-parailel system, the paths hairs take inside the processing system are configured to have the most promenient 
direction of movement hairs take in s largely non-parallel direction relative to the system movement over the scalp. Thus, hairs must be 
backtracked through said largely nor -parallel portions. Once backtracking is complete, said hairs are largely in an area which isnl obstaicted 
by the processing system relative to ts movement over the scalp, thereby, avoiding iiair-buildup. 

However, a means of acti\rely encouraging hairs to take the largely perpendicular path into the hair processing system, such as a 
preliminary acutator that engages hairs and moves them in, a preliminary-hair^actuation (non-solid-based) force that does the same as ^d 
acutator, nrrovement of hair processing system itself into the fiairs, or configuring the tensioning hair straightiier means to tension so that hairs 
arc under some tension around the € ntrance areas of said (largeiy-perpendicuiar-path) hair processing system might be necessary. Note: This 
arcing under tension is due to a tendf ancey for the hairs to want to staighten out in a straight line intersecting the hair-processing system or on the 
far side of said hair-processing syten. Preliminary actuator and preliminary-hair-actuation force denote actuation means that wouldn't be 
necessary if the processing system were oriented more parallel to hair flow. 

p ontes for both system orientations: 

■In both LARGELY-PAR/lLLEL-TO-MOVEMENT-PATH-ORIENTED and tARGELY-NON-PARALLEL-TO-MOVEMENT-PATH- 
ORiENTED enrrobidments, ideally, some preliminary-obstruction means for keeping the ftmited group of scalp hairs, which cun-ently have 
authorized access to the hair-processing system, separate from those bailing behind them during hair-processtng-system entrance arid exit via 
reversing (processed hairs) through tiieir paths. Addtionally , said preliminary-obstruction means might be used in preventing trailing bars from 
moving laterally and past the hair pnicessing system prematurely before being processed. This preliminary-obstruction means means could 
ifK:lude. but is not limited to, an additonal set of hair^netenng means perhaps based on a multiple hair channel design or, alternatively, based on 
one large hair channel placed aheaci of the cardinal-processing system. The cardinal-processing system is defined as that processing system 
which performs (at least some of) thij processes on or relative to the hairs which are the purpose of the use of the hair-processing systenri, as a 
whole, in the first place, whereas, this prelimmary-obstiuction means serves to prevent premature enti^ce to or passage around said cardirtal 
processing system. i_ t u 

-The most promenient dirsction of movement hairs take within a processing system should t>e assumed to be that of final approach 
into the processing areas before contact with a functional area which has a purpose other than to merely act as a stationary hair-channel wait; 
this direction of approach should be assumed to be largely perpendiuclar to a tine running through like areas m parallel processing areas if the 
system is actaully, or was to be coniigured, with multiple processing areas and/or hair channels in pawallei. 

-Generally, there should t>e enough space between the preliminary-obstiuction means and cardinal processing system that exit of 
hairs reversed relative to the cardineil-processing system have a free path of movement either laterally around said cardinal system and/or past 
it Of course* said free-path includes the path formed through a hair-conveyance means if any is used. ^ . 

-Reversal of hairs through the cardinal-processing system can be effected by said cardinal system itself backing up relative hairs in 
itratherthanoniyameansofactuatng said hairs out of the processing system. _ 

-A hybrid of LARGELY-F ARALLEL-TO-MOVEMENT-PATH-ORIENTED and LARGELY-NON-PARALLEL-TO-MOVEMENT- 
PATH-ORIENTED emobidments can be configured, such as a processing system onented diagonally to the direction ofinovement over scalp. 

-The means of laterally hsiping hairs around the side of cardinal system after reversal from it can include blocking entrance to it with 
an <rf3stnjction means whose forward edge is slanted in a direction largely non-perpendicular to the direction of system movement over the 
sclap. This blocking should occur in a time penod after reversal of hairs out of tiie system is complete but before the preliminary-obstruction 
means (if one is used) allows another group of hairs access to enter the processing system. Said obstruction edge may (or may not) include a 
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means of engaging the reversed hairs ir, front of it and guiding or conveying them in a direction either to a lateral side of the system or the back 
of the system or t)oth. 

Intermittflnt EtfiV^tin^ Hair-Ruifduo Prevention 

-Processing system elevation, such as onginally shown in the hatr-cross-sectional reshaping embodiment, could be used as a 
means of preventing (processed-) hair-t»uildup in front of an obstruction assoaated with the processing system. It is based on intennitently 
actuating the processing syst^ relativis to scatp by using a mechcuiism that moves said processing system either relative to a handle unit 
and/or a processing-system-attached fissure whose purpose is to support the processing system above the scalp. For example, the still-portion 
ot the handle unit shown in the first embodiment is a fixture whose purpose is to support the processing system above the scalp. 

ComDut*>rized Contr ol System that Requires a Code to Function*** 

in order to make sure that thei operator does not use inferior materials, the system couW be configured so that a code has to be 
entered in order to get the system to do a certain amount ot work. The code verification system could require that a different code be entered for 
each batch of matenai used. For example, to ensure that the authonzed brand of adhesive is used, with each container of adhesive sold, a valid 
code should t)e supplied. This code will allow the amount of adhesive in the container to be used, but this code will only be accepted by the 
machine once. In order to use the next <x)ntainer of adhesive, the system will require a new code. Ideally, each code will be custom generated to 
work only on a specrfic unit. As such, valid codes provided for one machine cannot be shared and used in an unauthorized manner with another 
machine. The codes can be supplied a variety means including keytxjard, diskette, swip card, or any other computer input system. 

In order for the system to know how much work is being done, rt could simply keep track of the time it is turned on. However, some 
operators might keep the machine turned on even v^rtien they are not really using it on the hair. Thus, use could be verified by sensors that sense 
movement over the scalp and/or hairs p assing through the system. Such sensors include sensors hooked to v/heels and sensors ain across the 
channel pathways that detect movement of hairs through the system. 

REFINEMENTS iUSD IDEAS CONCERNING THE HAIR EXTENSION 

REMOVAL SYSTEM 

The hair extension remover system has been previously descnbed. However, further refinements to this type of system are 
described below. 

***Mechanicai Aspects of Rennover*" 

Hair extension remover system refinements of a pnmanly mechanic^ nature are descirbed in the list below: 

- The remover's input vacuum nozzles, usually, should be divided into thin slits, small apertures or have screens placed over them. 
This wtH prevent any hair extensions from being sucked into the vacuum nozzles rather than being earned away by the hair transport belts. Of 
course, tins does not have to be the case if tiie nair extensions are supposed to be earned away by the vacuum nozzles. This might be desired if 
the hair extension are simply to be removed and not recycled. It might also be the case if tiiere is a sophisticated recycling system that can deal 
even with hairs sent to it after tiiey have been sucked through a tube. 

• Improve solvents ablity to dissolve by warming it before applying it to the hair. 

- In many attachment systems, a temporary fast hardening adhesive means, such as wax, will be applied in conjuction with a longer 
last adhesive means such as cyanoaciylate. This temporary adhesive means is likely to rapidly soften and harden with heating and cooling, in 
Older to remove tins temporary adhesi\^e means, the hair extension remover could be have a mode where it only applies a heated fluid to the 
hair. It would apply and sud< away this heated fluid in the same manner as it does solvent and cleaning fluid. This fluid might be washed over the 
hair in great quanaties and sucked up i n a fraction of a second after application. Altematvely, it might be applied and left on the hair for a short 
time. The hot fluid might be an oil or seme other organic fluid tiiat, once melted, tiie temporary adhesive would tend to remain dissolved in. The 
hot fluid might have a very thick, even gel-like, viscosity so ttiat it sticks to the hairs and/or sticks the hairs togetiier in bunches so tiiat detached 
hair extensions dont fall from tiie head spontaneously. 

The temporary adhesive removal substance may use sorrve otiier removal means than heat. It might use a solvent strong enough to 
dissolve only the temporary adhesive but not the mora permanent adhesive. For example, isopropyi alcohol will dissolve a mixture of beeswax 
and rosin, which can be used as a terr poary adhesive. However, isopropyi alochol does not effectively dissolve cyanoacrylate adhesives, which 
can be used on a more permanent baiiis. Regardless of the exact nature of the temporary-adhesive-removal substance, it will have to be 
washed off itself. Perirjaps, this can be done by using tiie remover system to apply a detergent and water solution which will be vacuumed away 
a moment after it is applied to the tiair. 

- The solvents used to detach hair extensions are are usually flammable. In order to reduce this risk of fire, certain precautions might 
be taken. For excmnple, a sensor capal^le of detecting fire and fire extinguisher nozzles could be placed in or near the remover handle unit 
Naturally, the sensors would be configured to tilgger the lire extinguisher nozzles placed nearby. 

Alternative fire prevention methods include incorporating a fire retardant substance into the solvent or applying such a substance vwtii 
the solvent. To illustrate, a fianrunable jsolvent gel could be under, above, or sandwiched between a fire-retardant gel. This would be 
accomplt^ed by a mechanical process. For example, fire-retardant gel could be extnided through nozzles postticHied on either side of each 
solvent gel nozzle. A similar mechanical scheme could be used to apply a protective fluid, gei or foam tiiat shields the scalp from the solvent 
gel, so as to minimize the anrvHint of solvent absortied by tiie human skin. 

- To further reduce fire risks; and healtii hazards, the hair extension remover handle unit could have a vacuum nozzle witiiin it. This 
would suck any escaping solvent vapors fram the unit Such nozzles might be placed near and even in ime witii the solvent application nozzles 
themselves, in a amilar manner, a hair cap that sucks solvent vapors from it could be produced. This cap would be used dunng tiie penod while 
the solvent is detaching hair exlensior s. Solvent vapor nch ait, from erther source, couid be bubbled tiirough a solvent that will dissolve them, 
such as water in tiie case of acetone. Finally, tins solvent could be safely fiushed down the drain. 

- In most cases, trie hair exension detaching solvent will be appied to tiie hairs, on tine head, in long flat beads tiiat will act on the 
adhesive for several minutes. In order to prevent iiair extensions from falling out in an unorderiy manner, tiie solvent should be tiiick and sticky 
enough that it holds hair extension in p lace, even after the adhesive tiiat holds them have been dissolved. Ideally, the remover handle unit should 
be configured so tiiat tiie long solvent beads line up wrth the remover channels tiiat originally applied tiiem. This wav one row of hairs matted 
into a sheet-like group will go to only one remover channel, and won't be disaibted by being split between two channels. This is facilitated in 
great part because the remover could use the same type of track guiding means tiiat the attachment system does, most likely a track-guide cap. 

****AttemativQ Hair Extension Removal Means 

Rflmove CVP films nngs vyith: 

An alternative hair extension attachment removal means should be used if chemical vapor deposition (CVD) was used to deposit a 
ring of Inorganic matenai around a scalp hair and a hair extension in order to attach them togetiier. These nngs typically will not be dissolvable 
by organic solvents, tiierefore, anotheir removal means will be necessary. Below ts a list of sti^tegies for removing hair attachments witiiout 
using organic solvents: 
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- Hair extension attachmens that are not dtssolvabie by organic solvents might be dissolved with acids or bases. These acids or 
bases should usually be foimulated in':o a semi-solid get or paste. 

• It is possible that an attact-iment means that uses a combination of an organic adhesive with an inorganic nng might be used. For 
example, the inorganic nng might be spplied using CVD or by cnmping meta) around the hair attachment area. However, these inorganic nngs, 
although* strong, might it some cases might siide so that they fail to hold their positions on thetr hairs. To prevent this sliding, an organic 
adhesive might be applied to both the ings and the hairs, after the nngs have been placed around their hairs. In order to dissolve such a 
combinaton attachment, the organic adhesive should first be dissolved with a organic solvent, as previously described. Once the solvent is 
removed, the nngs could be slid off th(5 hairs by pulling them lengthwise through slits that have a wider diameter than the hairs but smaller 
diameter'the nngs. These slits might be configured as tunneling notches cut into the connectivity bndge area. Hairs will be tunneled into these 
thin slots where they will pulled through by the tiend-under system. As the hairs are pulled through, the nngs will be pulled off. Likewise, these 
rings could be slid off by sliding hair bundles through pincher notches similar to those pmcher notches described for use with the attachment 
system. 

- Alternatively, such inorganic rings, or any sufficiently rigid attachment means, might be cracked mechanically. Ultra sound should 
be counted among such mechanical cracking means. A crushing means such as hammers or rollers are other possibilities. However, the 
danger of using such a crushing means is that tiie hairs themselves may be pemianently flattened and damaged. To prevent this, the most 
narrow distance between crushing surfaces must be held to a minimum distance. Furthemnore, only a limited number of hairs, at any given 
moment should be allowed between crushing surfaces. This might require the use of metenng/isolation system like those described for the 
attachment system. 

■'"Wavfi to pr ftvent and deal with attgichment of 2 or nnore scalp hairs to each other: 

The attachment stack can use systems that isolate single scalp hairs. This way only hair extensions will be attached to scalp hairs. 
Scalp hairs will not be attached to each other. However, what if the systems used by the attachment stack fail to do this, and two or more scalp 
hairs get attached to each other. Certainly, Ihis is undesirable because rf a person combs or runs her fingers through her hair, the fingers might 
get caught under the arcs of the attac^l6d scalp hairs. 

Although it is preferable to prevent scalp hairs from getting attached to each other, if this cannot be prevented, a system that detaches 
scalp hair from each other but leaves them attached to hair extensions could be used. The best way to configure such a system is to space 
sheets with wedge-shaped cross-secions pointed fonvards, as tines along a connectivity bridge. The flat surfaces of these wedge-shaped 
sheets should be largely perpendiculeir to the scalp and parallel to their direction movement over the scalp, and the tips of the wedges should be 
placed near the scalp and pointed forward relative to their movement over the scalp. These sheets could have a center to center spacing less or 
approximating equal to the spaang of hair follicles on the scalp, in other words about .05 of an inch ( 1 .27 mm). They could also have an edge to 
edge spacing sufficient to allow hairs to pass between them, about .01 of inch (.254 mm), or greater. This assembly of wedges could be moved 
over the scalp in a similar manner to he way that the straightener is. In fact, like the straightener, tinis wedge assembly might be made 
moveable relative to its handle unit The points of these wedges will tend to get caught under ihe arcs that connected two connected scalp hairs 
form. Further, the gentiely sloping wedge-shapes will relatively gradually force itself between connected scaip hairs, thus, peeling them apart. 
However, these wedges will tend not to detach hair extensions from scalp hairs because they cannot get caught t>etw6en a scaip hair and tts 
attached hair extension. Since the adiiesives used usuaiiy temporarily weaken upon exposure to heat, heating these wedges will help them peel 
two scalp hairs apart. 

The heated-wedge system could be combined with the remover unit Other systems that could be combined with it and the remover 
include a hot oil applicator tor dissoivng the temporary holding wax/rosin adhesive and a solvent gel applicator for dissolving the longer term 
holding adhesive. 

**'KecoinQ Applied Solvent Only Where It's Needed*** 

Hair extension remover system refinements that primarily deal with keeping the applied solvent only where its needed are descinDed 
in the list below: 

- In order to use any solvent that is undesirable to get on the scalp, such as methylene choloride. mix the solvent into a slurry with 
small pardcles that wiil through capillary action prevent solvent from escaping. It's important that the pore size between slurry particles is 
sufficiently smaller than that found be tween human hairs so that the slurry wins the oompetion with the hairs for soaking up solvent and thus, 
keeps It oft the scalp. Also, the slurry-paste should stick to the hairs so that gravity doesnt pull it down the hair shafts onto the scalp. A sticky 
slurry paste is also desirable from th(j standpoint of immobilizing detached hair extensions before the renrrover can get to them. 

Means of nr\aking the siur^ paste sticky include: 1 . Fomulate it with a thick viscosity 2. Aliow its viscosity to increase with a partial 
evaporation of solvent from the sturr/. 3. Use a chemical hardening reaction simitar to plaster of pans or concrete (only weaker only smalt 
percentage of slurry on its extenor surface should react this way). 4. Add sticky organic substances to the siuny. Pertiaos said organic 
substances are slightly in solution or pertiaps their molecular weights are too great for them to be dissolved (or there's some other reason they 
cant be dissolved). In fact, organlcs that doni fully dissolve could replace inorganic grains that dont dissolve. In other words, the product would 
be a gel rather than a sluny. Finally, this thick solvent slurry or gel might itself be applied under or within a protective foam that retards 
evaporaton of the solvent. Said protijctive foam would most likely be simultaneously applied by a seperate set of nozzles on the rennover. 

- Think of small grains as having little capillaries between them that are forced to form small capillanes that dead end at their line of 
contact no nnatter how big and non-pourous the object is theyre in contact with. The solvent in these capillaries dissolves the adhesive which is 
earned off and diluted deep within the capillary channels by diffusion (not capillary action), 

- It is undesirable for the solvent in the sluny to evaporate because this means that tt is no longer around to do its job. In order for the 
solvent in a siuny to evaporate, it must evaporate through the pores on the extenor surface of the slurry mass. These pores can be called 
extenor terminal pores because they are the ends of the capillary tunnels exposed to the the air. In order to prevent undesirable solvent 
evaporaton, consider the possibility of using a substance that dissolves in the solvent vwthin the sluny-paste such that as the solvent evaporates 
from the fflstanortemninal pores this dissovled substance butids up clogging the extenor terminal pores. Thus, a "skin" is fonned on the extenor 
of the solvent mass. This skin preve nts further solvent evaporation from the paste. This same type of evaporaton-preventing-skin-fonmation 
approach could also be used in pasles aid gels which are entirely organic. However, since in 100% organic gets there typically wont be small 
particles, passageways or pores, tht> skin will be responsible for preventing evaportion of the entire surface area of the solvent nnass In 
envelops. 

- Gelatin can be an example of an organic nrolecule that really doesn't dissolve in water but can retain it. Hot gelatin mixed with 
solvent and extaided under pressure is likely to stay put in the hair. Of course, there are many alternative organic molecules that could be used 
to make a solvent get Ideally, orgariic molecules that will retain a solvent without fully dissolving in it and wes^ening its solvency should be 
used. 

- The slurry-paste or gel txjuld be extruded through a slot on the remover as if it were caulk. The extrusion could be completely 
powered from the base unit and its rate synchronized with the remover's movement speed over the scalp to prevent excess solvent paste 
application. 

- Alternatively, the remover's solvent could be introduced into an air stream by a liquid output nozzle dose to the exit of its air output 
nozzle. This would allow for fast adji jstment of the application rate. 

- By applying hair tensior far enough back with the tensioning hair straightener, at least dunng solvent paste application, the cautk-like 
ribbons of solvent can be placed at lan exact distance from the scalp and their nbbon-iike staicture will help: 1 . Support the detached hairs. 2. 
Hold hairs into pre-separaied and straightened rows such that the straightener need not be used on the removers solvent washing pass, or at 
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least it would not be used as vigorously. Note: The washing pass is the second pass the remover usuatiy makes. During this pass, it washes the 
caulk-like ribbons of solvent from the hair after the solvent has dissolved the hair extension attachments. 

- Bald spots might present a problem in terms of protecting the scalp from solvent contact. To remedy this, hair sensors could be put 
in the remover. Solvent would not be applied in areas where there are too few haris. Alternatively, bald areas could be sprayed with a substance, 
perhaps a powder, that is less absorbant of the solvent than the paste-forming solvent vehicle is. Such a substance could be applied manually to 
bald spots or sprayed on by the remove- either using outputs located below the solvent outputs or outputs that spray at a steep angle lhats sure 
to make it to the scalp through the hair. 

- Solvents (usuatiy organic) rriight be used on hair for various purposes including removing hair extension attached with adhesive or 
sotvent-dissolvabte hair coatings, in ord sr to reduce any drying effect the solvent might have on the skin and hair, certain steps can be te^en like 
dissolving conditioners in it. These conciitioners may include vanous substances known to fomn a protective film on keratinous surfaces or an 
oiiy substance similar to the natural oils found in hair. Dissolving such substances in the solvent will reduce its abiiity to dissolve adhesive, so 
their concentrations should be carefuiiy calibrated. 

The idea) solvent dissolves sdhesive {or coatings) fast and thoroughly, while robbing the hair of as tittle moistijre and oiiy substances 
as possible. The nail polish remover im Justry faces these same challenges. Prior art in this industry includes nail polish removers that combine 
powerful solvents, like acetone or ethyl acetate, with proteins tike cotagen. Said proteins fonn a protective film on the hair surface that helps 
prevent moisture loss. We suggest that all pnor art intended for use nail polish removers be considered when formulating an adhesive (or 
coating) renrKJval solvents tor hair. Three of tiie most relevant U.S. patents concerning formulating gentle yet effective nait polish removers are 
4,829,092; 5,342,536 and 5,486,305. 

REFINEMENTS AND IDEAS CONCERNING THE SYSTEM THAT 
RECYCLES OR DISPOSES OF HAIR EXTENSIONS AFTER THEY HAVE 
BEEN REMOVED FROM THE SCALP 

- Complete vacuum transfer may be optional if the grasp position at the remover is sufficient constant, if belts need to be fransfered to 
a second belt for any reason simply maintain engagement in one belt set and using vacuum to pull hair targely perpendicular to said belt set 
before inti*oduction to a second parallel belt set. Also, a double belt remover is an option for getting hairs between to be held between two belt 
sets. 

-Potential problem: Overiy s hort and/or overiy curiy hair extensions might jam the system. Overiy short hairs might jam the vacuum 
ti^nsfer unit by being sucked up as a clump or more likely overiy short hairs would get conveyed to the clips as a clump, Overiy curiy-tipped 
hair extensions might not hang straight down into tiie attachment area. 

Solutiwis: 

-Apply water to hair extensions white they're being earned on the first transport belt before they reach the vacuum transfer unit This 
is an effort to straighten hairs. 

-Before the vacuum tiansfer unit, fiave the first transport belts take the hair extensions through a process t^iat removes overiy short 
hair extensions (too short to make it successfully through the vacuum transfer unit). This process would consist of first pulling hair extension 
straight down from tiie tranport t>elts bv applying downward air cun-ents (vacuumed or blown) or any other functionally equivalent haur 
straightening means (said t>etts may hiave to be turned upside first). During application of downward air currents, a second lower tranport belt 
system should pinch^engag© haur extensions at a distance far enough below tiie first higher belt set that short hatrs don't get pinched. Next, the 
original and highest transport belt sets should release their pinch on the hair extensions. Thus, overiy short hair extensions wiil no longer be 
pinched. Instead, they wilt fcie vacuumed away and discarded. Next, upward air currents should be applied to the belts. The higher ti^nport belts 
should resume their pinch. The tower tranport belts could now release their pinch, but they might continue to maintain it. At this point, the belt 
system is only holding sufficiently long hair extensions. The belt system can now enter the vacuum transfer unit. 

Note: In order to ensure tiiat the upward air currents dont blow both tiie upper and lower hair extension tips into the higher tiansport 
belt, the lower belts could be surround 3d laterally by marginal platforms on both sides. Ideally, these marginal ptatfonn should begin after the 
lower belts have pinched the hair extensions but before the higher belts have relinquished their pinch. The marginal plattonrre should continue 
until the upper transport belts have re-<3stablished their pinch. The marginal platforms ooutd be placed at a height above the lower tranport belt 
sets very bottom but below Vne upper transport belt In order to prevent lower hair-extension tips from finding their way between tiie marginal 
platform and the lower transport belt, tne platform most optimally be placed at the same height as the lower transport belt system such that it 
forms a seal around tiie lower transport belt system. In which case, upward air currents should originate at or atove ti^e marginal platform's 
surface. 

-To renrrove overiy curiy tipped hair exi ensions. have the second tranport belts take tiiem through a sorting process after the vacuum transfer 
unit. First the upper second tranport bolts should release their pinch on the hair extension. (Alternatively, the upper second transport belt may be 
configured such that it tiasn*t yet pinch 9d ti^e hair extensiwi.) In an area where there are no upward air currents straigtening the upper lip of the 
hair extension, the upper second trans,port belts should establish their pinch on the hair extensions. Overiy curiy hair extension tips won't extend 
high enough to be pinched. If the belts are moving so fast when the upper pinch est^lishment area that air resistance causes even straight hair 
extensions to bend, then reduce the air resistance by blowing from behind, sucking from tne front, or even establishing a sealed vacuum 
chamber friat is continaully evacuated by suction. Optionally: Once the upper tranport belt has reestablished pinch, blow a sideways air cun-ent 
between the upper and lower belt sucli tfiat tips tiiat are iust barely held by the upper belt are dislodged from it. Perhaps, have a a third level 
intemiediate transport belts establish pinch on the hair exter^sions dunng this blowing process. These middle belts would be placed directly 
below tiie upper belts. Dislodged hair isxtensions wilt be blown horizontal to such an extent ihat they vwll not even be pinched by the middle belts. 
Next Have tiie lower belts release ptrch on the hair extensions. Vacuum away hairs that are dropped. They are the overiy curiy hairs tiiat didnt 
get pinched by tiie upper ti:ansport bet. Using a marginal collar around tiia upper or middie transport belt, create downward air currents. During 
Siis time, have the lower belts re-esta!3lish their pinch on the hair extensions. If a middle belt is used, have it release its pinch on the hair 
extensions. Finally, create upward air currents, and have the upper belts re-establish pinch on the hair extensions. The hair extensions are now 
being held by an upper and lower setji of second transport belts which are taking them to tine f^air extension clip filling system. 



REFINEMENTS AND IDEAS CONCERNING INDEPENDENT(OPTIONAL) 
ACCESSORIES THAT WORK WITH THE SYSTEM 

[[Independent Accessories for Salety and Convenience]} 

The vanous hair processing systems descnbed in this document can benefit from certain independent accessories that work with 
such systems. Descnptions of such siccessones follow. 

Protective Evegtasses and Masks 
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Protecdv© eyeglasses or goggles could iae used to protect a customer's eyes from any unhealthy agent that might escape from a hair 
processing system. The type of protect on needed depends greatly on the embodiment of the processing system. However, such eyeglasses 
may protect against agents like U,V., solvents, and hot liquids. The eyeglasses may fit over the ears in the normal n^anner. However, since the 
customer wiU most likely be weanng a track cap as shown in FIG. 83, it is likely that the eyeglasses wili somehow snap onto the track cap. For 
example, it is likely that the eyeglasses could engage the track guide supporting perpendiculars below the ears and side bum area. The 
supportng perpendiculars are those portions of the track cap perpendicular to the parallel track guide portions. A likeiy form of engagement 
would be concentnc cylinder over cylinder snap. For example, the cylinders attached to the eyeglasses could could each be hollow with a slit jn 
its bottom that allows it to fit over the c/iindeiicai perpendiculars. 

Such goggles might be equipped with a posrtive pressure asr hose that pumps clean air into said goggles in order to exclude solvent 
vapors from them. This positve-pressure goggle assembly might even be extended down over the nose and mouth as a mask. 

Braidtng Qiovg? , ^ ^ . . ^ . ^ 

In order prevent ripping off sittached hair extensions by putting excessive force on them when styling the hair, for example when 
braiding the hair, braiding gloves coulci be used. These gloves have a relatively slippery surface which Is likely to be made slippener by 
appiicaton of a lubricant. Hands weanng said gloves wili be unlikely to grasp any hair extensions tight enough to rip their attachments to scalp 
hairs. The storage case for these giov€is should have a lubnc^t resevoir in it. In fact, the gloves themselves should be stored within the 
lubricant resevoir or at least touching ci iubncant soaked object, such as a storage case lining made of sponge. The gloves will most likely be 
made of a slippery cloth, such as silk, or have their surfaces coated with a low coefficient of friction matenal, such as Teflon. 

finap-To-Guide Track Place Holder 

A sriap-to-guide-track place holder could be used to keep processed and unprocessed hairs separate so the atlacher can t>e lifted 
from the scalp and refilled with a fresh cartridge, should the cartndge ain out in the middle of a track-lenglti. In other words, the track cap has 
rows formed between parallel tracks. In the event that the hair attacher has to be paused in the middle of a row. a place holder constructed as a 
rod with a clasp on each end, where S2iid clasps are spaced one track width from each other, should be attached to the track at a point between 
the scalp hairs that have been processed and those that have not This should be done before the attachment system is moved away from the 
head. Tne place holder, by holding the processed and unprocessed hairs apart, will allow the user to begin again where she left off. Ideally, the 
clasps can slide along the track so wh<sn the user begins she can slide the rod of the place holder back over the processed hairs out of the way of 
the system. As long the rod is not slid ':oo far back, it will make the processed hairs lay flat and keep them out the attachment system, even if the 
attachment system touches them. Tho clasps I am refemng to most likely are made out of a flexible matenal. have a largely circular cross- 
sections (or cross-section similar to eijch track's) with a slit near the bottom each. Each slit, when pressed down over the track, first flexibly 
widens over the track ^d then hugs around said track. 



Custom Fabn cation Of A Track Can 

The track cap is illustrated in FIG. 83. Although several standard sizes of prefabncated caps might be used, there might be 
advantages to custom foiming a track cap to an individual's head. The best way to do this is to start with components made out of a relatively 
flexible matenai that can be ti-eated to become a ngid matenal. The track cap itself is composed of two types of tracks. Most tracks are guide 
tracks. These guide tracks are the many parallel tracks that run from front to the back on the head. These are the tracks that the hair attachment 
system is guided between. A second type of track are the supporting tracks that hold the guide tracks together. These support tracks run largely 
perpendicular to the guide tracks and largely parallel to the hairiine. There can be thought to be two support tracks, one in front of the hair running 
across the forehead, and one behind r: ainning across the nape of the neck. However, these two support tracks usually connect together, often 
sonr>ewhere below the ear, to form a single support structure that enncles the head. The support tracks should maintain an adequate margin 
from the hairline so that they never overlie the hair, because this would obstruct the attachment system. 

A custom-made track cap could be constmcted in place on a customer's head. This is begun by attaching both ends of each flexible 
guide track member perpendicuilarly \ vrth both the front most support track and the rear most support track. The first guide track to be attached 
between the two support tracks is the one most in tt>e center and at the Xoq of the head. Once this is done the two support tracks are conveniently 
held together and one can worit outwards symetncally adding new guide tracks on each side in turn. After all of the guide tracks are attadied, 
tjoth ends of one support track should be attached to the the other support track. The guide tracks should be equally spaced, one standard track- 
width apart through their entire length This spacing can tie accomplished by using a device functionally the same as the snap-to-guide-track 
place holder descnbed atx)ve. These track spacing means should only be left on the cap assembly until it Is treated and becomes hard. 

Although the support track might have receiving holes in it it is best if a clasp means is attached to the end of each guide track and 
then clasped around the support track . Although guide tracks might have their clasping means integrally attached to one end, the clasp means 
attached to the opposite end of each (juide track most ideally should be a seperate part from each guide track. This is because we dont kr>ow 
how long each guide track should be. and each wiit have to be cut to size on the head. If clasps were pre-attached to both ends of a guide track, 
one dasp would probably have to be cut off anyway. Thus, a |oiner configured as seperate part comprised of a dasp to fit around the side of the 
support track and attached perpendicularly to a clasp or open-ended cylinder to fit around the end of a guide track. These joiners themselves 
should probably be composed of a soft plastic that becomes ngid or otherwise permanently attached to the pieces they hold together. 

However, independent joiners doni have to be used at the ends of all guide tracks. For example, the guide track to be used in the very 
nraddle of the head can be pre-attachfjd to both support tracks. The assembly can be molded this way as one piece. Similariy, all the guide track 
to support track attachments on just cne of the support tracks might be prefabricated at equal distances iram each other. However, the 
remaining guide-track-to-support-track attachments shouldn't tie made on the second support track because this would make it difficult to get 
the tracks to conform to the shape of different-sized heads. 

The previosuiy described guide track spacers, which are to be used every few inches along the guide tracks and then removed after 
the cap is hardened, couid each have one of its ends pre-attached to a guide track and a clasp disposed on their other end. After hardening, these 
spacers should be removed. Thus, id sally the pre-attached end is very thin and weak so that it can easily be cut or broken off and the clasp end 
either remains soft, (perhaps by mak ng it out of a seperate nr^tenal), so that it doesnt engage its track very tightiy, or is made thin or perforated 
so that It too can be removed from tho guide track to which it had been attached. 

A BRUSH THAT DOESNT GET CAUGHT BETWEEN HAIRS ATTACHED IN AN UNDESIRABLE MANNER: 

Also use of flexible bnstiest, bnsttes with balls, or other smooth objects, at their ends, or large ends with a cone shape, in other words, 
brtjsh or comb bristles (or bnstie-iike rods) with targe ends cant get caught between two scalp hairs that have been undesirably joined together. 

A hair diameter gauge that is made up of parallel narrowing channels juxtaposed with a diameter measuring scale inscribed on it is a 
desirable accessory. By using a form of precession manufactunng, such as electroforming, a comb-like device with narrowing funnel-like 
passageways between its tines coulci be formed. These funnel-like passage ways could narrow down through the range of scalp hair diameters. 
The tfvnner a hair is the farther it couid make towards the apex of each passageway. Juxtaposed to the passageways could be a scale indicating 
their width at vanous points. Bv ninning this implement through the hair like a comb and then obsenrtng the nanowest diameter to which most 
tiairs make 'it» an estnr^te of ttie typical diameter of the hairs present on a person's head can be made. 

Crimoma of Hairs Coated with a Wax^LIke Temooran/ Protective Substance Which Have Also Been Exposed to a Disulfide-BreakinQ 
Chemical. 

In many cases it might be desirable to use chemical setting of the hair in conjunction with the special types of hair pnDcessing 
described within this document. Before attaching cosmetic hair extensions, it might be desirable to straighten a person's natural hair. Likewise, 
after hair extensions are attached, both the hair extensions and rmjral hair could be given a pemianent wave or curt together. Also, after cross- 
sectionai hair reshaping, it may be d ssirabte to permanently set the hair using chemicals. Such a procedure will help influence the desired hair 
growth patterns. Whether t\e hair is straightened or given tight curis the prcxiedure remains similar. Specifically, the hair has to be treated with 
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a chemical that wili temporaily aiiow soma of the disulfide bonds in it to be temporarily broken and It must be set to hold it in the shape of a 
desired tonqttudinal cun/ature while the disulfide bonds are aitowed to reform. ^ . ^ . ^ ^ 

However there are some disaivar^tages with conventional hair setting methods. In the case of hatr curitng, curiers are time 
consuminq to apply.' In the case of hair str aightentng, the chemical agents used are often stronger t\m those used tor curling and are riot 
adequately prevented from coming m contact with the sc^. This causes irritation of the scalp. In bom cases, tiie chemical agente tend to 
rete^ an unpleasant odor. For tt^se re.isons, I have contnved an accessory that performs cheniica) hair settng withom these disadvantages. 

This device doesn't use curienj to temporarily set the hair in place. Rather, after a disulfide breaking chemical is applied to the hair, 
the device coats the with a temporary cociting. such as wax. This temporary coating both alleviates the need for curlers by serving as a fixation 
means itself and prevents the chemical agent from escaping from the hair, thereby preventing scjip imtaton ^d odor 

For the temporary coating to hDid the hair it a certain shape, it must first be set in a particular shape itself. This c^ be best <lone by 
crimDinq the wax coated hair between surfaces in order to give said coated hair a desired shape These cnrriping surfaces could be refenred to 
S cnmping irons. The wax. or ottier temtrorary coating matenal. has to be malleable enough to be cnmped but fimn erjough to hold its shape. 

a» uHi ly •iv>i lo. . • ■« , ^ Z Wi i«nn onmninn Tho Haiyir-oc that nnniK/ tHA rhfinfti«?l nnat with 

This might 
temporary 

aiwSfa speSie^^ bylsolating a limited number of haifin said areaT By holding hairs in a processing area, 

hairs can be pulled vertically through saiti processing area or even individual processing chambes. The processing occumng in this area may 
include application of a chemical agent and protective temporary coating and cnmping. _ ^-^ i *. « ^ 

Cnmpmq should occur in segments starting at the proximal bases of the hairs and moving lengthwise towards the distal tps of the 
hairs This segrnerrt-by-segment cnmpin g should be fadliated by intemiittent pulling of the hairs by a bend-under system and/or a processing 
system elevation means, such as onginsiily described in the hairncross-sechorrai reshaping embodiment, and refen-ed to later as an intemfiittent 

etevatinqhair-buildup(infrontof obstacle) prevention means. ^ , ^ ■ ^ • - - 

Spedficailv, the bend-under s^em will pull a length of har through approximatelly equal to the lenoth of hair the cnmpirig irons 
brocess in a^ngie step. Crimping is facilitated by cnmping-iron surfaces disposed largely parallel to lateral edges of each processing area 
charviel and capable of moving inwards into the processing area in order to crimp the [ock of hair therein. Ukely. the said cnmping-iron surfaces 
will be disposed as functional areas on nroving tines or even supported by statioTary channels and actuated by an intra-channel means of 
acuation like micro-machines. The crimping-iron-placement relative to the hair should be considered structurally homologous to me placement 
of me orotective side walls of me hair remover system shown in, and orificies halves in me coating/cross-sectional reshaping embodiment, 
Naturallv bom me hair channels and me cnmping irons are likely to be configured in a tne-based manner using connectivity bndges. A convex- 
shaoed iron should should be placed on one side of each hair channel and be made capable of nrwshing wim its concave counterpart oti the omer 
siS^of me channel. Erther bom me convex and concave members move togemer to meet in me middle of meir channel, or only one of mem nnay 

prove in order to meet its static counterpart on its counterpart's side. . ^ ^ ■ u ^ i^«r, 

Cnmping irons usually functicn in complementary concave/convex pairs of counterparts. However, meir specific shape depends on 
me desired degree of hair curtiness desired. If perfectly straight hair is desired, each cnmptng-tron pair used wilt most likely be composed of 
two oerfectlv flat surfaces, nerther convex nor concave. However, if a certain degree of hair curliness is desired, each half of a cnmping iron 
pair will have a somewhat semi-circular shape, one half convex, me omer half me same shape but concave. Usually, mis vwli mean each 
crimping-iron-pair half has a "C" cross-i.ectional shape. However, we can imagine each half having several semi-circular sections joined 
together foiming a serpentnecross-secDon, such as an "S'-shape. • -.v™ 

Of course since different clients will desire a different curl tighmess and shape, so too will me exact shapes of me cnmping irons 
have to vary This vanance can be achtoved by several methods. First, mere can be several entire crimping-iron handle units each v«m its own 
^ze and shape of cnmping iron. Altemabvety, mere can be a single cnmping-iron handle unit to which vanous sizes and shapes of cnmping 
irons can be easily removed and attachiad. Finally, me cross-sectionai shape of me crimping iron surfaces might be given me ability to acUiaiiy 
chanqe meir shape under me guidance of an automated mechanism. To illustrate, me cnmping-iron surfaces could be composed of a ftsxibie 
sheet or film on me intenor (non-hair-touching side) of which rods or bars move to support and influence its shape. Said movable rods could be 
firmly attached to said flexible sheet, in which case, me diameter, or height, of me cnmping surface would vary v/im its degree of cun/aftjre. as 
an altematve. said movable rods could freely slide relative to said flexible sheet. In which case, me cnmping surface diameter, or height, couia 
remain me same at any degree of curvature so long as me flexible sheet is held against me movable rods by a strechable mearis, such as 
springs Of course, it should be obvious mat many hybrids of me attached-rod and sliding-rod system can be readily imagined. For example, an 
attached-rod system mat maintains its diameter at different cun/atures because its flexible sheets is itself composed of a flexible matenal. 
Ukewise, a sliding-rod system which uses an attached-rod configuration at only a few strategic points, such as to me most intenor concave 
point of a concave curvature in order to hold me sheet inward over alt me rods. 

-Th^^device is largely homologous to ttie automated hair-cuttmg embodiment except me cutters have been substituted for cnmping irors. Wim 
respect to applying coatings and chemiiials, mis device may be homlogous to embodiments that use onfice halves to apply coatings to hairs 

?Th^i?a^wce*S cnn^ soaked/ wax coated hairs in order to replace m© need for curlers. (The wax or omer 

temporary coating placed on me hairs !sen/es as a fixation means replacing curters.) , ^. ^ ^ ^ ru - ^ « ii.-. 

-The system might spray me chemical and/or temporary fixative coating on using nozzles which spray a great numbers of haire at a time, like 
in me remover. Altemtively. it may use ^all nozzles or coatng orifices halves like mose described for me cross-sectional reshaping/hair 
coatinq system embodiment. Uke tt me fashion described for me remover, it may (or may not) also apply a protectant to the scalp. 
-The ^tem may also have a tvwst fun imon built into it so mat me entre system or part (like a tne-assembly or functional hair handler portion) 
of it twists relative to me scalp, mereby , imparting a spiral twist to me hairs strands that pass mrough tt in addition to, or instead of, a cnmp- 

00 no rated wave, 

-Since the system applies me disulfide- breaking (or any omer type of hair processing) chemicals accurately, it can keep mem off me scalp. 
Additionally, since me system applies coating over said chemicals it can contain their odor and prevent mem form mbbing off of me hairs onto 
tha scalp 

-For disuilide-breaking chemicals can fc« substituted any substance which can used to change me longitudinal curavature of hair either 
permanentiy or temporarily. For example, NaOH can be used to relax curtiness of hair, mereby, making it straighter. 

-Application of longrtudmai-curvature-cnangtng chemicals, protective coating, and cnmping may all occur on me same or different pa^es over 
me head. Mostiy likely, cun^fejre-chanqmg chemicals are applied followed by me protective coating in me one pass over me head, and cnrnping 
is performed in a second. A mird pass (optional) may use memods, as mose descirt>ed for me remover, to remove me protective coating. All of 
mese functions might be integrated intci a single system in one handle unit or placed on different handle units. 
-Protective coating application often intrudes application of a coolant to facilitate said coating's hardening. 

-Crimping during lengmwise pull mrouijh is optional. Crimping could be handled by a more conventional implant such a conventional cnmping 
iron or curitng iron witiiout me automatBdiengmwisepulI-mrough function. ^ 

-Also, me heart of mis embodiment is iipplymg a temporary pn^tective coating to hair which is capable of acting as a temporay fixation means 
and/or protective coating means while a more pemnanent but somewhat slower-acting hair longitudinai-cun^ature-changing substance hp been 
a;i>lied to the hair. Thus, any means o' applying such a coating and such longitudinat-cun/ature-changing subtance fall under mis embodiment. 

1 LcjQ of Hot Iron Sti^phtentng Combs in S *=^ts wim Decreasinp Tine SoacinQ .^u ■ • x:^ 
-Certain people have such tight curiy t- air mat many of ttiese processing systems might not be able to be njn mrough it unless said hair is first 
straigtened (curliness removed) at !ea:3t temporarily. One way to do mis is to use conventiOTial hot iron straightening combs. However, to best 
prepare me hgur a set of several combs each wim increasingly narrower hair channels (decreasing tine spacing) could be used. The wider- 
channel tines could be used as a preliminary measure and me narrower-channel tines for further refinement. This set of tines might be mounted 
in me conventional manner on conventional handles using one type of tine-widm per handle. Further, increasingly nan-ower tine combs could be 
mounted togemer longitudinally into a isingie assembly so mat me when combed mrough me hair, areas one me head are exposed to increasingly 
narrower tines in a single pass. Addtionally, such hot iron combs (individual or sets) could be mountea in a manner homologous to me hair 
tensioning stiat^tener. For example, ahead of a processing stack or system. Further, such hot iron combs (individual or sets) could be 
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mounted ahead of the hair tensioning sfaightener. Finally, the hair tensioning straightner couid be made the functional equivalent of a hot iron 
comb by heating it to a sufficiently hight terripsrature. Such devices can be used to make sure even the coarsest and tighest-curied hair flows 
smoothly through the processing system without getting jammed in it, 

REFINEMENTS CONCERNING THE MANUFACTURE OF HAIR 
EXTENSIO^^S AND FILLING CARTRIDGES WITH THEM 

***Harr Extensron Factory Manufactiirinq 

-Keratin Extrusion Manufacturing Pirocess 

Previously, it was mentioned that an tdeal source of hair extensions is manufacturing them from animal sources of keratin. Usually, 
this would Involve dissolving and extruding animal keratin into fibers shaped like human hairs. There are many animal sources of keratin 
including hair, wool, hooves, and feathcirs. Chicken feathers because of their lack of pigmentation, low cost and vascular structure, which 
allows for rapid chemical degradation, are an excellent keratin source. Because these fibers are compnsed of proteins very similar to those 
found in human hars, they should behsive like human hairs. In other words, they can be styled into whatever hairstyle a person desires. This Is 
possible because proteins, unlike rnost synthetic polymers, soften and change their shape when exposed to water. When dned. this allows the 
hair to be set. Extruded keratin is an idoal hair extension source, not just t>ecause it is relatively inexpensive, but also because it allows man- 
made fibers to be used which helps to standardize the entre attachment process. The following steps outilne a basic process that could be used 
to manufacture extruded keratin hair extensions: 

1 . The keratin source, such .as feathers, should be mechanically washed and then chemically dissolved. Dissolve the keratin using a 
thiol to break the disulfide bonds and a detergent that will allow the keratin to be dissolved in solution. Once chemically dissolved, the keratin 
may or may not suitable for extrusion. I f there are undesirable impurities in the keratin that we do not want in the extruded hair extensions, then 
once in solution, the keratin should be purified by methods such as filtering and chemical manipulations. Most of this process should occur in the 
absence of oxygen because oxygen wi l neutralize tiie thiol e^lowing the disulfide bonds to once again establish themselves. 

If the keratin source is; a slightly softer type of keratin than human hair, it might be harden by 
increasing the cross-linking in its chemciai structure, for exanriple by vulcanization. In the case of vulcaniztion, 
this is to say additional disulfide bonds should somehow be introduced into the protein structure. However, it 
the keratin source Is a slightly harder type than human hair, some of its disulfide bonds should be removed. 
This is probably best done by introducing chemicals that react with the cystine sulfurs so that they do not 
form disulfide bonds. Of course, it would probably be too difficult to remove the sulfur entities themselves 
without destroying the proteiri structure. A third option to achieve the correct keratin hardness is to mix 
keratin from two sources. Once source that is harder than human hair, the other softer. A variant of this third 
solution is to mix an overly hard type of keratin with a softer synthetic polymer that acts as a plasticizer. 
Polyurethane should be an excellent choice to act as plasticizer. 

2. The keratin and any othe-' structurally compatible compounds that remain should be extracted from solution or transformed into a 
more cOTcentrated solution. For examisle, this achieved by evaporation of the solution or some form of chemical precepitation. The keratin 
should still have a thioi concentration great enough for it to remain soft. Probably, it should be brought a paste-like consistency. The dissolved 
keratin should probably still be protecttJd from atmosphenc oxygen at tiiis point 

3. Optional: This keratin paiite should be mixed witii color pigments to achieve the desired hair color. This mixing should probably 
occur in an air-tight container that does; not allow oxygen to come in contact with the softened keratin. By mixing the cotonng agent in before fiber 
extrusion, subsequent dying will not b(( necessary. Rgments mixed into the fiber will likely be more stable than nnany dyes applied by soaking. 
Additionally, if any ptasticizers are to txj mixed in that could not have been added previously, tiiey should be mixed into tiie keratin paste now. 

4. The thiol containing sotteiied keratin should be teed from a storage container to a gear pump, or equivalent, which extrudes it 
through a spinneret. The keratin souros container and gear pump should not allow oxygen to come m contact with their contents. The keratin 
used should be free of all gas bubbles .and soft enough to nnake it through the small diameter spinneret holes but hard enough tiiat once extruded 
tiie resulting fibers woni readily defon-n or stick together. Optionaliyr The kertain fibers should be allowed to tall onto a screen conveyor belt that 
moves at their extrusion speed, 

5. The extruded kertain fibers should be allowed to come in contact with sufficient oxygen to neutralize the ti:^iol in tiiem so that they 
may harden. This may mean blowing air over the fibers or spraying them will a tiiioi neutralizing liquid. After neutralization, tiie fibers should be 
washed of extraneous chemicals. 

6. Optional: The now hardened kertain fil>ers, presumably washed of extraneous chemicals, should continue down their screen 
conveyor belt, or path, where they are sprayed, or soaked, witii a solution that coats tiiem witii a protective coating, 

A protective coating is a concern tor the following reasons. Normal human hairs are largely made up of one homongenous blend of keratins. 
However, tiieir surraces have a thin piotective cutile layer of much harder keratin than tiie rest of the hair. This protective cutide layer regulates 
tie rate at which moisture and ions can enter and exit the hair. A hair stripped of tiis bamer might dr/ and become brittle because water exits 
from it too fast or it might allow undesirable dissolved substances to enter tfie hair. A protective coating semi-permeable to moisture can take 
the place of tilts cuticle. This protectiv.a coating might be a hard form of keratin, keratin mixed with a synthetic polymer, or an entirely synthetic 
polymer. In many cases, tt& protectivo coating should be dissolved because it is broken down to monomer or short chain lengths, or if rt has 
disulfide bonds that are temporarily broken. 

This coating, or its polymer sub-units in solution, should have an affinity for tiie surface of each hair. However, tins coating should be 
applied thin enough such tiiat after it hardens around tiie surface of the hair fiber, it does not greatiy affect the flexibility of the inner keratin fiber. 
For tills reason, said coating should bo designed such tiiat only a certain amount of it can coat a hair's surface regardless of the amount applied. 
This might mean tiiat tiie coating is cc mposed of the structural polymer sub-units and a filler substance tiiat is also attracted to tiie surface of the 
hair, however, later can be washed av/ay. Perhaps, once the coating is hardened, this filler substance could be washed away leaving only tiie 
very tiiin and somewhat porous polymer coating. The use of such a washable filler is a potential metiiod for increasing a coating's porosrty and 
pemiabitity while setting and upper limit on coating thickness. Alternatively, tiie chemical properties of tiie coating and the soluton it is in could 
be chosen to control tiie coating's affinity for the hair*s surface. 

The coating, when applied, should be of suffiaentiy high nrralecular weight tiiat it cannot be absortjed into tiie porous staicture of tiie 
hair extension fiber At tiie same time, tilts high molecular weight should not lead to such a high viscosity that applying a tfiin coat of coating isnl 
feasible. For tiiese reasons, it might be desirable to dilute tiie coating chemical in a solvent. Of course, tiits same solvents propenties should be 
choosen so as to control tiie affinity between tiie kertain fitrers surface and the polymer sub-units or monomers. 

A coating molecule should be chosen such that it forms a polymer tiiat adheres to tiie keratin fiber surface, allows adhestves to hold 
on to it and is not weakened by tiie st rivents and otiier removal means used to detach tiie attachment adhesives. Such coating-to-fiber surface 
adherence would likely be facilitated by using a coating chemical capable of engaging in disulfide bonding vnth tiie keratin fiber surface. 

7. Optional: The screen conveyor belt, or any otiier form of conveyor, should pass ttirough some means of removing excess coating 
liquid, such as squeezing rollers or a vacuum under tiie screen belt. The excess liquid coating should be removed and pertiaps returned for 
reuse. The result will be individual hats evenly coated witii a thin coating. 

8. Optional: If necessary, tf le coated hairs could have an initiator wash applied to tiiem to harden their coatings. By initiator, I am 
refemng to a substance that starts tiio chemical hardening process, such as a free-radical tiiat starts a pol^erization reaction. 

9. Optional: The screen conveyor ^ould pass through some means of removing excess liquid tiiat returns tiie excess initator liquid 

for reuse. 



57 



wo 99/22694 



PCT/US98/23055 



10. optional: The hairs shoul i once again should be washed to remove any extraneous substances. 

11. Optional: Once again, thu hairs should pass through a liquid removal means. However, the liquid removed is considered waste 
which needs to be disposed. ^ , . ^ . ^ ^ . 

12. The extruded hairs are biought together in bundles and then either wound up on spoois for storage or sent to cutting machines that 
cut the ccntinous hair bundles to a length that can be used by the hair attachment system. 

1 3. Optiona!: The cut bundleis of hair are conveyed on a belt system to a vacuum transfer belt junction. This should be a transfer unit, 
similar the one illustrated for use with tfie hair extension recycling system, in FIG. 86, but that has muitpfe incoming belts but only one outgoing 
belt. This outgoing beit, of course, is used to fill the hair extension cartndges. This modified use of several incoming belts allows several 
batches of hair extensions to be mixed uniformiy together. Each of the mixed batches should be a slightly different color or texture. This process 
is desirable because natural hairs on a head are not all exactly the same. Thus, this mixing scheme achieves a natural looking texturing and 
coloring patterns. It gives the hair highiights. Of course, such a mixing system could also be supplied with hairs that were previously wound up 
on a spool. 

1 4. Optionai: From the vacuum transfer junction, hairs should be sent to a clip filler device. This device should have some means of 
sensing the amount of hair it puts in eai± clip. When one dip, or set of clips, is full the next clip, or dips, in the senes should be advanced into 
position and filled. 

•General Notes on Mechanical Fiber Quality and Manufacturing 

MIXING OF DIF FERENT BATCHES OF HAIR: 

A vacuum transfer system is not the only way of mixing multiple batches of hair. Several slightly different types (colors or textures) 
of hair from different sources could be aid on a conveyor belt together. This would be form of mixing. Addttonally, hairs from several different 
sources could simply be brought togetl-er as a single bunch before being placed into the dip cartridges. 

ngSlGN OF SPINNERETS AND OTEEHR E XTRUSION EQUIPMENT USED: 

The holes of the spinneret might be cut into a rran-moving plate, as is the more conventional approach. Alternatively, the spinneret 
holes might be configurated as notches; cut into the outer surfaces of two cylinders whose outer surfaces are rotating against each otiier The 
inner-surfaces of these extmsion holes would, in effect, be moving at the same speed as the keratin they're extruding. This would greatly reduce 
extnjsion friction on the fiber surfaces in comparision to holes cut through the thickness of a non-moving plate. This moving cylinder approach is 
analogous to that used by steel manufeictures to extrude beams and rails. 

The moving-cyitnder-extrusi 3n approach has other advantages. For example, these notched cylinders can be fed not only by a 
softened keratin paste, but also by a fl£it sheet of keratn delivered by other cylinders behind them which will be cut and shaped into fibers by the 
notched cylinders. Additior^Uy, the not:hed cylinders can be fed by extremely fat fibers or bars of keratin. One way this can be done is by 
placing reiatvely large extrusion holes behind the cylinders that would extnide thick bar-like keratin. These holes would most likely be cut 
through a non-moving plate in the marner of most conventional spinneret orifices. Next, the front-most notched cylinder pairs would be 
responsible for narrowing ttiis bar-like Keratin down to the correct diameter and shape and imparting the desired texture of tiie final hair fibers. 
Alternatively, fibers extruded witii a larger diameter might be brought to tiieir correct diameter by passing tiirough a mechanism designed to 
stretch tinem out by drawing, thereby decreasing their diameters. 

Also, tiie cylinder approach allows tiie cross-section of a hair to vary witii hair length and even makes it possible to use cylinders that 
by tiiemselves cut off the hairs cominci out of them so that they only produce hairs of a certain length, rather than endless strands that need to be 
cut This could be achieved by using tvs/o cylinders witii discontinuous extnjsion notches. Further, it would require that the rotation of these 
cylinders be synchronized. Such systems could produce hair extensions of varying cross-section, hair extensions cut to lengtii, and even hair 
extensions with widened ends tiiat can sen^e as anchors, as tfiose used by hair implants below tie skin, or to othenivise aid later processesing 
or use. 

Using rotating cylinders allo ws greater control of hair surface texture compared witii conventional spinneret holes witii static edges. 
Static-edge hc^es tend to smooth and ixrfish the surfaces of the fitiers tiiey exbude. This may produce hairs tiiat are too shiny. It is taie tnaX this 
shine from the polishing can be reductid if tine edges of tiie extiiision holes have small groves on their surfaces parallel to the direction of 
extiusion. However, tiiis produces ionq contirraus scratches on the fiber surface, which may rtot yield tiie precise appearance desired. 
Fortunately, extrustion hdes made using rotating cyliners do not polish the fibers that they extirude. Further, the inner-surfaces of the cylinder 
notches can be textured themselves aivd will transfer tiie exact mirror image of this texture to the fiber they are extruding. This provides much 
greater control of fiber surface texture. 

Surface texture can also b€ roughened by rapid changes in temperature after extrusion. For example, if still relatively soft extixided 
keratin fiber is rapidly cooled by exposiure to a very cold liquid or gas, its surface may wnnkle. This temperatijre-induced wnnkling can be 
calibrated to produce the prease surfs ce texture desired. 

In contrast to fiber surface texture, there is hair textijre. For example, too kinky and too stiff describe two undesirable types of hair 
texture. Hair texture greatiy depends on tiie cross-section of the hair fiber. Hairs must have an ideal diameter and shape to be cosmetically 
ideal. For example, hairs with round cross-sections are generally stiraight while those with oblong cross-sections are curiier. Hairs witti overiy 
large diameters are stiff wfiile hairs witii overiy tiim diameters are undesirably delicate and whispy. For tilts reason, the cross-sectional wtdtii 
and shape of extruded hairs must be carefully chosen and controlled. Thus, tiie spineret holes used will like vary in diameter and shape frmi 
perfectiy round through oval. 

Sealing the Roller System 

in the roller system, unlike witii conventional static spinneret holes, tiie passage that carries the fiber-forming-material flow from tiie 
pump to the first set of extrusion orific<»s cannot be one continous structure. This supply passage in the roiter system must be an independent 
part from the rollers, so tiiat they can lotate. However, tiiis independent supply passage ^ould form such a tight seal wrth the rollers tiiat the 
fiber-forming-materiai flow does not &ioape to tiieir sides, rather than tieing forced tiirough tiieir extaision holes. This means tiiat the supply 
passage must confonn to tiie shape cf the back of tiie roller assembly and it should probably contact tiie rollers using a conforming flexible 
material in order form a good seal. The rollers must be supported and dnven from at least one end. Thus, tiie area of seal contact should only 
contact tiie central bodies of the rollers, avoiding tiie more lateral support and dnving mechanisms. This is because tiiese more lateral 
mechnisnr^s, such as gears, are likely to have a more complex stiucture tiiat is difficult to form a seal against. 

The rollers, such as shown in FIG. 145, should be set up in pairs, as shown by FIG. 146. Each roiter in a pair should have concave 
notches, witii largely semi-circular cross-sections, can/ed into its surface as nngs around its drcumference. The semi-circular notches on one 
roller should mesh witii mirror-image notches on the otiier roller, in order to form, largely circular, spinneret extrusion holes. Each roller m a 
pair ^outd rotate in an opposite rotational direction, but In the same linear direction and speed at their point of tangency. Usually, the linear 
speed sfiould be calibrated to be tiie iiame as tiiat of fiber extiusion. The line of tangency between each pair of roifers will form a single line of 
fiber extiusion holes parallel to each citiier. 

Several pairs of rollers in parallel nrray share the same fiber-fonminq-material supply passage. In tills case, some effort should be 
made to seal the axeas between roller pairs. This seal might be a flexible conforming matenal pressed up between roller pairs, most likely from 
behind, where behind is tiie direction from which the fiber-formmg-material comes. On the otiier hand, tins seal might be achieved by plaang 
raised ndges witii largely semi-circular cross-sections as rings around tiie rollers, such as the roller shown in FIG. 144. These convex semi- 
circular rings will mesh with tiie concave semi-drular notches on the adjacent roller in another roller pair, as shown in FIG. 146. This will seal 
notches which would have, otiienvisc , been left open between rdler pairs. Two semi-circular notohs on different roiter j^aiCS should not be used 
as an extrusion orifice because their linear direction of movement is backwards and against extrustion flow. Any fiber extruded from such a hole 
would experience a rubbing force on its surface opposite to its direction of extiusion. However, tiie entire purpose of using rdlers is to reduce 
tiie rubbing an extiruded fiber experiences. 

Entirely Mechaninal Knfledtnq Svsteri 

Although less likely to produce the highest quality of artificial hair fibers, solely mecharwcal metiiods tiiat extiude keratin wittiout 
chemciaiiy dissolving it first might be practical. Such a system might first unify individual pieces of keratin such as teatners or hairs into a 
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single large object, it might do this by putting them urider enomious pressure by using a means such as a piston m a cylinder It might further 
homogenize this large keratinous object by kneeding it. tt might Kneed by using a rotational means that pulls and pushs on the keratinous object. 
Attematively, kneeding might be acnieveid by extruding the keratin through multiple pathways that intersect with each other. Homogenization can 
also be achieved by first grinding the keiatin into a fine powder before putting it under mechanical pressure. 

PIBER COMPOSITIONS AND COATIf jGS 

The reason tor a semi-permsbie coating around the hair shaft is largely to conttol the moisture level in the hair. Adequate moisture in 
the hair helps keep the hair soft. This is largely how condttoners work to keep hairs soft. However, conditioners are not pemnenately 
polymerized around hair shafts. A moisiure bamer does not just keep the hair soft by allowing the hair to retain a minimum amount of moisture. 
It may also prevent the hair from absortiing too much moisture especially on humid days. Hairs with too much moisture might be too soft and 
limp, or might become frizzy, in short, ttie coating forms an artfical protective cuticle around the extruded keiatin shaft, tf possible, it would be 
beneficial to make this protective barrie ' Ultra Violet impermeable. Also, this barrier should protect against chemcials and ions by keeping them 
from being absorbed by the keratn protoin. Conceivably, this coating could even increase the shine of a keratin fiber's surface, it should not be 
siidtx a perfect bamer that no water can enter or exit the hair. If this were the case, the hair might behave as it were a conventional plastc. In 
which case, water could not be used to influence the styling of such hairs. HAIR COATINGS CAN BE APPLIED AT THE FACTORY TO 
ARTIFICIAL HAIRS OR THEY TYPE USED FOR CROSS-SECTIONAL RESHAPING PROCESS IN A SALON. 

Certain fiber compositions make protective coatngs less necessary. These compositions are less vulnerable to drying and 
becoming bnttte and to absorbing undeijirable substances from the environment than is most hair keratin. They accomplish this by being allied 
with synthetic non-amino acid substances. This might mean that the keratin protein is mixed with another substance such as a plasticizer. This 
mixed substance may help soften the fiber, or impede the entrance and exit of ail substances including water. Rbers composed of such 
substances might have a lower water content than would expected with pure keratin. Nevertheless, the mixed in plasticizer will keep them soft. 
FurtherstilK such fibers would be expected to have a higher water content than conventonal plastic fibers would. This would allow hairstyling. 
The mixed-in substance may or may not Itself be a polymer and may or may not be chemcially cross-linked to the keratin or keratin-like 
material. 

Keratin and keratin-like mate rials maybe be made softer and less vulnerable in ways other than infusing a plastidzer into them. For 
example, the keratln-iike polymer chains can themselves be a co-polymer with a non-amino-acid-based monomer unit in them. Keratin-like 
sub-chains pined with urethane sub-chains is such an example. The presence of urethane sub-chains will both soften the fibers and reduce their 
vutnerablity to the environment. 

Although synthetic hairs sho Jid generally be formed from substances that behave like keratin, true keratin is not necessariy the only 
option. We use the term keratin-like to refer to substances that behave like keratin. Most substance that are keratin-like will be expected to have 
a chemical structure similar to keratin. This includes vanous proteins and poly-amino aads. 

Proteins are intricate sequerces of amino aads ananged in order by the design of nature. Poly-amino acids are long polymers of 
amino acid units with a random order, (ietermined only by the monomer units present dunng polymenzation. Poiy-amino acids may be 
composed entirely of one type of aminci acid or several types of ammo acids. 

Below, are several types of keratin-like chemica l comoostions that can be used to manufacture artificial hairs fspeciticailv entire hair tibersV 
-Pure thiol (or other disulfide-bond breaking chemcial) dissolved keratin. 

-Keratn proteins broken down into prctein sub-chains (for example, by hydrolysis) which are then converted to reactive entities (for example, 
acid anhydrids or chlorides) that are allowed to react together to reform long structural keratin-iike molecules. 

—Where these keratin protein sub-chains are reacted together with non-ammo acid based monomers or sub-chain units to iom a co-polymer. 
— ^Where the non-amino-add-based entity is one or more of the following: urethane monomer, short poly-urethane chain, or one of the sub- 
components used in the manufacture of the urethane monomer such as an isocyanate or polyol or any synthetic monomer or sub-chain capable 
of tomiing a peptide bond-like polyols Dr any synthetic monomer or sub-cliain capable of forming a peptide bonds, tor example, like various 
polyols. 

—Where these keratin protein sub-chains are reacted together with amino-acid based monomers or sub-chain units to form a co-polymer. 

-Keratin (or ket^n-like) molecule with synthetic polymer (or other stmcturally compatible non-keratin substance) mechanically mixed in with 
it, periiaps to serve as a plasticizer or change physical properties of the mixture like water permeability. 
—Where said synthetic polymer (or ncn-keratin substance) is poly-uretiiane 
—Where said synthetic polymer is a poly-amino acid 

—Where said synthetic polymer is chomically cross-linked to the the keratin or keratin-like material. 
— Where this cnemcial cross-linking i;s done through disulfide bonds. 

-Poly-amino acid polymer with syntiietic polymer mixed in with it, for example to serve as a plasticizer or change one or more physical 
qualities. 

—Where said synthetic polymer is polz-uretiiane 

— Where said synthetic polymer is chomically cross-linked to tiie the poly-amino acid polymer. 
— Where this chemcial cross-linking 1:3 done through disulfide bonds. 

-Pdy-amirro acid and nOT-amino acid entities reacted together as a copolymer. 

—Where the non-amino-acid-based entity is one or more of the following: urethane mcmomer, short poly-urethane chain, or one of the sub- 
components used in the manufacture of the ureth^e monomer such as an isocyanate or poiyoi or any syntiietic monomer or sub-chain capable 
of forming a peptide bonds, for example, like vanous polyols. 

There are several tvoes of chemicals compositions tiiat can be used to serv e as protective coatings around hair fibers, regardless of whether 
said fibers are artificial or natural hairs, f These coatinas can also be used for cross-sectional reshaping of the size and shape of individual scalp 
hairdigrotergi); 

-Any of the aboved described compositions for manufactunng fibers can be applied for use as fiber/hair coatings as well, in addition to the below. 



-Extnjded keratin (or keratin-iike material) or natural hair coated witii any of the following: 

-A different type of keratn dissolved by disufiding-bond breaking chemicals (for example, a type tiiat has a greater degree of disulfide cross 
linking) 

-A poly-amino acid. 

-A poly-amino acid urethane co-polyrner 

-Poly-amino acid and non-amino acid entities togetiier as a copolymer, 

—Where the non-amino-acid-based entity is one or more of the following: uretiiane monomer, short poly-urethane chain, or one of the sub- 
components used in tiie manufacture of the urethane monomer such as an isocyanate or polyol or any synthetic monomer or sub-chain capable 
of fomiing a peptide bond-like, for exiimple, like vanous polyols. 

-Keratin (or keratin-like materia!) witii a non-amino-acid-based polymer mixed in wifri it, such as to serve as a synthetic plasticizer 
—Where said synthetic polymer is chemically cross-linked to the the keratin or keratin-fike polymer. 
— Where this chemci^ cross-linking is done tiirough disulfide bonds. 

-A poly-amino acid witii wifri a non-amino-acid-based polymer mixed in it, such as to serve as a syntiietic plasticizer 
—Where said syntiietic polymer is chemically cross-linked to the the poiy-amino acid polymer. 
— Where tiiis chemcial cross-iinking s done through disulfide bonds. 
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Nair-Fiber De sinns that Ensure Strong Attachment to Scalp Hairs 
USE OF SLIPPERY COATINGS: 

Although the most obvious viay of ensunng ttiat hair extensions remain attached to scalp hairs is txsing the strongest possible 
adhesive, another way is make the surface of the attached hair extension slipperier. If the surface of a hair extension is slippery, it becomes 
much more difficult to grasp and pull fimly enough that its attachment wiii fail. For this reason, coating fibers with a low coefficent of friction 
substance such as Teflon is desirable, l-^owever, using such a coating might have disadvantages. For example, the coating might retard the 
entrance and exit of moisture to such a degree that the hair cannot be styled. FurtherstJll, such a coating might have such a great non-stick effect 
that adhesive wilt not work effectively on it. 

To alleviate these disadvant£iges, the coating could be applied in a pattern so friat it does not coat the entire surface of the fiber. This 
will allow moisture exchange and adheiave contact with the uncoated areas of fiber surface. In order to maintain the coating's low-coefficient-of- 
friciton effect, the coating thickness to spacing between coated areas ratio should be high. This way fingers that grasp the fiber will oniy conne in 
contact with the slippery coating, not tho less slippery uncoated areas of the fiber. 

In order to produce the interrupted coating pattern on the fibers, some printing means needs to be used. This can involve any type of 
printing technology, or other analogous pattem-formtng technology, available including laser printer, ink jet pnnter, arxJ offset press technologies. 
For example, the fibers couid be run between flexible rubber cylinders ttiat pnnt a pattern on them. This pattern can be the coating resin itself 
which will subsequentiy be cured by so tie means such as heat. Alternatively, this pattern could be a masking substance with the puipose of 
preventing the coating resin from stcking to areas where it has been applied. Of course, after this masking substance, the coating resin would 
be subsequently applied and cured, and then the masking substance itself would be removed. In a similar fashion, entre fibers could be coated 
and then areas of the coating could be amoved with a directed energy source, such as a laser. 
USING NOTCHES AND HOLES THFlOUGH HAIR FIBERS: 

Another way of keeping hair extensions more firmly attached is to give their adhesive a staicture that is most ideal for it to adhere. 
Although there are adhesives that can sffecbvely adhere two smooth fiber's surfaces to each other, if the surfaces were made more porous, the 
adfiesives would work even better. 

One way of making a hair ©ctension surface more porous Is to cut holes or notches in it. A possible way to do this is to run the hair 
fiber through a hole to support and stezidy it while cutting holes in it with a laser or other analogous focused-eneroy device. Possibly, even a 
preciesly manufactured mechanical Implement could be advanced into the hair in order to notch it or rr^ke small holes through tL Such a 
mechanical device might take the form of a pincher that grasps the hair from two opposing directons simultaneously in order to steady it 
Regardless of whether directed energy or a mechanical means is used, this fiber perforation means might be used shortly after the hair fiber 
has been extruded or the hair fiber has been unwound from a storage spool. Whether directed eneroy or mechanical, the perforation means is 
likely configured as a tined-fork. In the case of a directed energy tined-foric, for a visual analogy, refer to the previously described fork-like pnsm 
that uses internal reflection to distnbut^i U.V. light in order to cure adhesive . in the case of a mechanical tined-fork, for a visual analogy, refer to 
just about any of the moving hair handling fines previously descirised for use in attachment stack, such as . 

-Sorting of natural hair to packages as end product 

Ways of sortng hair exte nsions into anxjos of eoua) lenoth: 

Although it is desirable to use man-made hair, hair fibeis obtained from humans or animal sources is an option. The basic 
mechanisms previously described for jse in the salon-based hair extension recycling system can also be used in a factory that fills hair 
extension clip cartridges with human hair. Hair couid be cut off the head using a mechanism similar to the remover, but instead of applying 
solvent to the head, it would cut the hairs, by having cutting shears incoiporated into the remover as a structural layer. The first transport belts 
would take the hairs from the remover to a mechanism similar to the hair extension recycling system. As described before, this system would 
line the hair extension tips up in one direction such that the conveyor belts are grasping the hairs all at an equal distance from their tips. At this 
point, the hairs could be fed into clip cirtndges. as in the previously descnbed salon venston of the hair recycling system. However, head hairs 
are a mixhjre of many lengths, and it might be desirable to sort them by length first 

Sorting Hairs bv Lenoth: 

The following procedure co' jid be used to sort hairs by lengfri. Once hairs are grasped at an equal distarrce from their tips by a 
grasping conveyor system, introduce a vacuum source approximately in tine with the grasping conveyor, positioned on the same side of tine 
conveyor as tiie vanable hair lengths, and at a distance greater than the length of the very longest hair. This vacuum will pull all tiie conveyor- 
held hairs largely straight Between thia vacuum source and this first grasping coveyor, place a second grasping conveyor system. Only the 
longest hairs will be able to reach tills second conveyor system. If necessary, place funneiing guides in front of tins second conveyor system in 
order to guide hairs into it. The longest hairs are now held by two conveyor systems. By making the second conveyor system grab eadtx hair 
tighter than the first one and tiien by making it take a diversionary course away fi-om tiie first one, tine longest hairs will carried away by the 
second conveyor system, and tine shortest hairs will remain in the first conveyor system. For tints reason. I call the second conveyor system tine 
sorting conveyor system. Hairs of increasingly shorter lengtin can be sorted out by running tine first conveyor system tinrough a senes stages 
tinat repeat this process. However, in «ach progressive stage, ttie sorting conveyor system should be placed closer to tine first conveyor system. 
Thus, shorter and shorter hairs will be obtained fit)m each stage. The end result is hairs sorted by lengttn. 

When speaking of a grasping conveyor system, it should be understood to rman any means capable of rotary or reciporcating motion 
arKi pint^ing hairs. Likewise, tine vacuum source should be tfnought of as a hair tensioning means. Any otiner force capable of hair tensioning 
might t>e used. For example, blown air currents, static electricity, or a mechanical means that gentely pinches or rubs tine hairs moving tinem 
away from the hair grasping conveyoi are otiner options. Such a mechanical system is similar to tine tv^ previously described for use as a 
straightener tor the attachment stack. 

Such a sorting system might be used as an industilal metinod of harvesting real human hair cut from human heads. Alternatively, it might be 
incorporated into tine salon-based hai ' recycling unit. In ttnis second configuration, it would sen/e to recycle only sufficientiy long hairs while 
discarding excessively short natural riairs. 

Ways of Riling Hair Extension Clio Cartridges: 

Regardless of how hair extensions are obtained, tiiey should be put into clip cartridges. Usually, ir^tead of directiy filling tine 
cartridges used by the attachment stsck, a disposable introduction cartndge. as shown in FIG. 99, will be filled at tine factory. However, tine 
following systems for filling dip cartridges wori< for botin types of clip cartrdiges, disposable introduction and small attachment stack-ready. 

If tine hair extensior\5 are man-made, this will usually mean that they are hundreds or tinousands of feet long. This will allow 
cartridges to be filled in a continous manner. Whetiner directiy otTtained from the extrusion spinerets or first rolled up on spools, the temninal 
ends of these man-made hair extenioin fibers should be brought togetiner in bunches large enough to fill each dip entirety. There should be as 
many of tinese bunches as there are clips in a tiatch of dip cartndges that need to be filled. Tfiese bunches should be held seperate irom each 
other. Ideally, whatever seperates tinese bunches should have a similar shape, width and spadng as tine hair-holding intenor channels of the 
dips of clip cartndges. This is to say tnat it should be oomposed of many seperate parallel hair-holding channels, and all said ctnannels should 
supenmpose congruentiy on those of several clip cartiidges arranged in a straight line. Probably, tine hair-holding channels of tints bunch- 
seperating means should be just sttghtiy wider tinan the interiors of the dips of the cartndges because tiney should not grasp the tnair extensions 
as tightiy as said dtps. This bunch-seperating means can be open on one side or closed on ail sides. 

The bunch-seperating meiuns should be used to help fill tine dtp cartridges in tine following nr^ner. First, a desired lengtin of hair 
should be pulled through the bunch-seperating means. Next, the clip cartridges should be aligned wrUn bunch-seperating means, tf they are not 
already. The dip cartndges and buncrvseperating nneans can approach each otiner from below or above, tinetr fiiont or tineir backs. Naturally, 
tinere should bQ some fixture tinat holds tine cartndges and helps faciliate this alignnnent Once aligned witin tine bunch-seperating nneans, tine clips 
of tine dip cartiidges will, in effect, be filled with hair extensions. Finally, a cutting means should cut the hair extensions at a very short distance 
above tine dips of the dip cartridges. These filled dip cartndges can now t>e moved away, and a new group of empty clip cartridges can be 
brought in ti> take tiieir place. 
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tdeaily, it would be fine for the empty dip cartridges to be aJigned with the bunch^eperating means before the ^air^ensi^are 
culled through them. In oider for the above syiem to function most effectively, it should be conftgured as follows: The clip t^^'^^f, 
ptec«l bSow ttS b^^^ means, (leiow meaning downline with respect to the direction ttjat the hair extensions are pujied tro^ their 

Sxirce me aming means should be piiaced between the bunch-seperating means and me clip camidges .Thus, after ci^ng *he bondi- 
i^ratinq mesS^ will still be threaded with hair bunches. This v«ll allow a device to pinch the bunch tps extending from the bunch-seperatng 
meo^l a?d1Su»^eTfu^ through. Th is pinch-and-pul! means itself is likely to have hair-hoiding channels that align congniently mose of 
tt^ bmS^-sewratng means and dip cartridges. As such, it might be configured as two layers wrth channels of a sirniiar shape widm. and 
B^c^o^^osTof friebunch-s^^^ m^. In order to pinch hair bunches, one or both of these two layers could slide relative to each other 
fn^Ser torSS^ Sha^^^ pinch-and-puil means could continue to pinch a batch of bunches until after they ^^ve been 

Th s^^^^o^^^^ hair extensions during bbth cartridge filling and hair extension cutting. Ide^ly, the pinch-^-pU me^s 

^mld befonned out or coated with a high coefficient of fndtion matenal such as silicone mbber. Said bunch-seperating means could teelf 
S^nfigur^^^^^ If so. the bunch-seperating means could pinch hair bunches to ad m steadying them dunng 

rj5rtridae fillina or hair extension cutting, but release this pinch when the filled clip cartiidges are re ^ ^. 

^ Fteoare^^ Kirtndgesare filled, they can be conveyed Into the position where they are to be filled in vanojs ways. In 

the case of dtsros^ll fr^^^^Son Sp cSSd^^^ they could be fed into position as a continous web. After filling, this continous web could be 
S^^or^lKfvidJ^^^^ Clip cartndges, such^ the one illustrated by RG.99. This might be w^^^^^ 

ThS web might be conveyed bygear-like interlock with some rotating or reciponcating part. For example, refemng to RG. 99, the holes at the 
latere edgesdea^^^ 

position tor cartridges used, they have to be aligned with the bundi-seperating means in order to get filled. This ran 

haDDsn in a ^etv of ways. The dip ca tridges and their holding means can move towards the bunch separating means; the bunch-seperating 
rSS! Se p^WpuHmeans, kid the ^Abng means can r^ove together as a unit towards tiie clip cartridges: a combiation of these two 
events can occur. 



INDUSTRIAL APPLIC^i.BILITY 

We expect that this invention will be applied to the hair-care industry as a professional product used 
in hair salons, rather than being used as a honne product. There are two reasons for this. First, because of the 
relative complexity of this fam ly of devices, it is most advisable for them to be operated by highly trained 
users. Second, since these systems are much more elaborate than any hair-care device up to this time, they 
will be correspondingly more expensive to manufacture. Thus, they ideaiiy should be used in a professional 
setting where their higher cost can be spread out over many users. The operation of this device by a 
hairstylist has already been described in the above description. However, this not to say units for home use 
couldn't be economicaiiy implemented. We expect the various embodiments of this system to operate fast 
enough that they can process an entire human head of hair in a matter of minutes. 
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Claims 



1 . A hair processing device \&i\ch isoiates one or a small number of hLiman-body-attached hairs between 
projections from said device projecting into a mass of body-attached hairs so that these isolated hairs can 
have further processing performed on them in isolation. 

2. As in 1 , where said projections are on tine-assemblies 

3. As in 2, where some said projections form stationary hair channels between them. 

4. As in 2! where said projections are moving hair handlers which are configured by their shape and 
movemerit pattern to push hairs in desired directions and into desired positions. 

5. As in 1, where further processing includes attaching one or more hair extensions to said isolated hairs 

6. As in 1! where further processing includes drawing said isolated hairs through orifices which change said 
hairs' cross-sectional shape by cutting portions of said hair's cross-sectional shape away 

7. As in1 , where further processing includes drawing said isolated hairs through orifices which apply a 
beneficial coating to said isolated hairs. 

8. As in 7, where said beneficial coating is a structural, perhaps keratin-like materia, capable of bonding to the 
external surfurace of a hair, thereby, changing said hair's cross-sectional shape. 

9. As in 7, where said beneficial coating is a colorant. 

10. As in 1 , where further processing is simply holding hairs out of the way of a implant needle. 

1 1. As in 1, where further processing includes cutting the isolated hairs to a specific length. 



12. Hair tensioning straightening means that holds hairs more perpendicular to the scalp 

13. As in 12, except it works; by pinching or othenwise engaging hair 



14. Means of preventing hair-buildup in front of an obstacle associated with an advancing processing system. 

15. As in 14, where a bend-under means is used 



16. Means of application of a hair perming or relaxing chemical followed by a coating which both holds said 
chemciai to hair and can be used to as a temporary fixation means during chemical processing, in place of 
other fixation means such as hair curlers. 



17. Means of manufacturinci artificial hair by extruding keratin or keratin-iike materials 
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FIG. 3 
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FIG. 5 
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FIG. 7 
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FIG. 8 
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FIG. 9 




FIG. 10 
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FIG. 12 




FIG. 13 omitted 
because same as FIG. 1 1 
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FIG. 14 
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FIG. 17 
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FIG. 19 FIG. 20 
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FIG. 28 
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FIG. 33.1 
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FIG. 43 
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FIG. 45 
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FIG. 55.1 





FIG. 57 



FIG. 58 



wo 99/22694 



09/530303 

PCT/US98/23055 




wo 99/22694 



39 / 90 



09/530303 

PCT/US98/23055 




09/530303 

wo 99/22694 PCT/US98/23055 

40 / 90 




wo 99/22694 




09/530303 



wo 99/22694 PCT/US98/23055 

42 / 90 




S>d/530S0S 




wo 99/22694 



09/580303 

PCT/US98/23055 



45 / 90 





09/580303 

wo 99/22694 PCTAJS98/2305S 



46 / 90 



FIG. 74 
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FIG. 77 
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FIG 78 
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Figure 83 

(Track Guide Caps) 




09/530303 

wo 99/22694 PCTAJS98/23055 

55 / 90 




wo 99/22694 



56 / 90 



09/530808 

PCTAJS98/23055 




09/530303 




wo 99/22694 



58 / 90 



09/5303«^S 



PCT/US98/23055 




wo 99/22694 



09/580303 

PCT/US98/23055 




wo 99/22694 



09/530303 

PCT/US98/23055 




wo 99/22694 



62 / 90 



09/5803^^ 

PCT/US98/23055 




09/580303 




09/530803 



W099/22694 / ^ PCT/US98a30S5 




wo 99/22694 



65 / 90 



09/530803 

PCT/US98/23055 




09/580303 

wo 99/22694 PCT/US98/23055 



66/ 90 




wo 99/22694 



67/ 90 



09/530303 

PCT/US98/23055 




FIG. 99.1 
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FIG. 102.1 
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Splitting Nozzles 

FIG. 103 




FIG. 103.1 
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FIG. 105 
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FIG. 111 
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FIG. 117.1 
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